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Heavy Milling Machines. 





e give herewith engravings of a hori- 
al and of a vertical spindle milling 
mochine, designed especially for heavy 
work, and built of any width, hight, or 
leagth desired. In the case of the particu- 
i, machines illustrated, the one with the 
vertical spindles will handle work 36 inches 
wide, 86 inches high, and 12 feet long ; the 
oiver machine will take work of the same 
width and length, 24 inches high. 
iecognizing the fact that present 
practice in milling calls for heavy 
cuts in many cases, these machines 
have been designed to secure great 
strength and rigidity. The hous- 
ines are double-webbed, and the 
cross rail is of box section. The 
bed is extra long to prevent excess- 
ive overhang of the platen, which 
moves upon flat surfaces to which 
it is gibbed outside as shown, the 
outer guiding surfaces being square. 
Water channels are provided for 
taking care of lubricant that may 
be used during the cutting. The 
platen is driven by helical gearing, 
and is arranged for throwing out 
the feed automatically at any point. 
The platen can also be moved 
quickly by independent counter- 
shaft for adjustment in either direc- 
tion. The power feed can also be 
thrown out, and the platen operated 
by hand. 

in the vertical machine the cross 
feed to the saddles is thrown out 
either by hand or automatically, as 
may be desired. They are also pro- 
vided with quick hand adjustment, 
both cross and vertical, and the 
two spindles are driven by helical 
gears, 

The cross rail in both machines 
is raised and lowered by power, 
and in the horizontal machine is 
provided with hand movement for 
close adjustment. The cross feed 
of the spindles is reversible by slip 
gears at the end of the rail. 

Though these machines are quite 
new and have been in use but a 
hort time, it has been demonstrated 
that on work to which they are 
adapted, three to four times as 
much can be done on them as was 
previously done upon planers. 

The machines are built by the 
Niles Tool Works, Hamilton, Ohio. 
———— ge —— 

Various Kinds of Slide Valves. 





By CHarues A. HAGUE. 





In these days of automatic engines, the 
iain slide valve, with a set closure, lead, 
and compression, is not very much in evi- 
lence in power plants of any considerable 
size. Itis true that the locomotive is still 
found, all things considered, most manage- 
ible and efficient with its peculiar environ- 
ment, with the slide valve ; but even here 
the adjustments of the link motion produce 
effects that go far towards the toleration of 
the slide valve, aside from the valve’s own 
merits as a simple steam distributor in a 
field where simplicity, strength and relia- 


bility are paramount. In single-valve au- 
tomatic stationary engines, the modifications 
into balanced and double-ported valves very 
nearly rob the original factor of all recog- 
nizable features. 

However, notwithstanding the predomi- 
nance of other forms of steam gear, a very 
large use is still. made of the D-slide valve, 
and where it is used many varieties may be 


found, from the good specimens down. 


through all grades of viciousness; the valve 
in its best shape being the product of the 


of this practice of making the best of what 
was started wrong, in the line of slide 
valves. 

A slide valve, when properly designed and 
proportioned, and driven by an eccentric in 
the usual way, should admit the steam 
promptly, freely and fully, up to the press- 
ure determined by the regulating or gov- 
ernor valve, permit the steam line to be 
made with the least practicable amount of 
wire drawing under the conditions, cut off 
the steam at about three-quarters of the 





Heavy MILLING MACHINES. 


intelligent use of the steam-engine indicator, 
and the bad ones the haphazard results of 
guessing in the dark. Through long prac- 


tice and observation, stationary and marine . 


engineers, who have had under their charge 
all sorts of engines, have been known to 
acquire an instinctive perception of what to 
do in experimenting for betterment, or at 
least to perceive in which direction improve- 
ment was to be sought, and such men with 
an indicator at their command could, no 
doubt, bring out all points it was practicable 
to secure ; indeed there are many examples 
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stroke, afford an early and free exhaust, 
obviate to the utmost possible extent all 
counter-pressure, and, finally, close the ex- 
haust port at a point in the stroke that will 
give a reasonable amount of compression. 
When doing all this for both ends of a steam 
cylinder, the slide valve, a single item of 
the engine, is a wonderful specimen of sim- 
plicity and effectiveness, probably not sur- 
passed in the importance and complication 
of its functions by any known single piece 
of mechanism. 

But although it is simplicity itself, as 


consisting of only one piece of metal sliding 
back and forth over the steam ports, the 
proportioning of the slide valve so as to 
properly accomplish the purposes for which 
it is designed, might well be considered 
within the realms of complication, as far as 
the mental evolution connected with its pro- 
duction is concerned, and as is often attested 
by the failure of this simple member of an 
engine to properly distribute the steam. 
The system of admission, cut-off, and 
release, at the present time considered to be 
the best and most effective, all 
things considered, especially for 
powers of magnitude, was, no doubt, 
suggested to the mind of its inventor 
by the idea of cutting the slide 
valve into four portions, each work- 
ing edge of the valve detailed to 
perform a special service. Some 
bright minds have since devised 
specialties in details, in the manner 
and in the times in which these 
four edges should work in relation 
to each other; but the steam lap, 
the exhaust lead, the moment of 
induction, the instant of compres- 
sion, were all attributes of the slide 
valve before the automatic cut-off 
was thought of. With the single- 
valve automatic engines, which 
have come to the front in force 
within the past seven years or so, 
it looks as though the variation in 
the compression curve had as much 
to do with the regulation of speed 
as the variety in the cut-off, and 
it further looks as though the vari- 
able compression was an ‘‘incident’’ 
not altogether anticipated in the 
original purpose, the steam and 
exhaust lead also varying somewhat. 
In fact, the single-valve automatic 
handles its slide valve just about 
as the locomotive link motion does, 
and varies the indicator diagram 
a good deal in the same manner. 
It is interesting to look back along 
the line of development, or rather 
to go back to the starting point 
and look forward. The different 
functions were all provided for in 
the old original single slide valve, 
but progressive minds began to per- 
ceive that the limits of expansion 
had been reached, and that the de- 
tails must be rearranged and their 
relations changed; then followed the 
subdivision of the valve. As the 
benefits of a variable automatic 
expansion to suit the load became 
firmly established through the 
course of twenty years or so, the 
desire to carry the economy into 
smaller engines became apparent, 
and an automatic cut-off upon the back 
of the slide valve was resorted to, with 
an eccentric adjustable by the governor. 
Then the reaction took place all the way 
back to a single slide valve, and with an 
eccentric also adjustable by the governor 
for regulation of the point of cut-off. The 
objection to the line of refinement, em- 
bodied in the operation of the induction, 
and the exhaust valves, separately in the 
four-valve engine, is largely commercial ; 
the objection reinforced by the desire to 
avoid complication, although in some cases 
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each of the four working edges of what was 
formerly the slide valve, is controlled by an 
independently adjustable motion. 

But to return to the plain slide valve ; an 
illustration of a very fair distribution of 
steam by a single slide valve is shown by 
Figs. 1,2 and 8, drawn to different scales 
for convenience sake, but exhibiting the 
various angles of the eccentric, and differ- 
ent points in the stroke affected. Fig. 1 
shows a valve in central position with 4 inch 
steam lap at each end, and with the exhaust 
edges of the valve *‘ line and line” with the 
inner edges of the steam ports. Fig. 2 
indicates the motion diagram, showing the 
relative positions of the eccentric, the crank 
pin and the piston; the angularity of the 
connecting and eccentric rods being disre- 
garded, as such deviations can be accounted 
for nearly enough in practice with little 
trouble. 

In Fig. 2 the letter X shows the crank 
pin center, and S the center of the eccentric 
movement. From this it will be observed 
that with a valve as shown in Fig. 1, the 
eccentric will be advanced to the line CD, 
when the crank pin isin the line A B, the 
valve just ready to open and admit steam to: 
the cylinder when the crank passes the 
center, The cut-off by the lap of the valve 
takes place when the eccentric has reached 
EH D, and the crank pin has arrived at FG; 
the piston having traveled 20 inches out of 
the 24 inches of the stroke, is shown at _H J. 









Return 
Fig.2 


ee Fe 





American Machinist Fig. 3 





aT... 5. en 


_American Machixist 





Fig. 13 














> 








American Machinist Fig. 14 

The exhaust opens when the piston has 
traveled to within 1} inches of the end of 
its stroke, the eccentric being at 7 D; and 
finally the exhaust on the return stroke 
closing at M N, or 223 inches of the return, 
leaving 1} inches of the piston’s motion for 
compression. The crank pin would be at 
O P when exhaust begins, and at A /. when 
compression commences. The indicator 


diagram under fairly good speed, produced 
by such a valve, should be about as shown in 
Fig. 3. The total movement or stroke of 
this valve would be 3 inches in each direc- 
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tion; not from its central position, but 
from one extreme to the other. 

It does not pay to go too far in cutting 
off steam with a single slide valve, as the 
stroke and spfead of the valve involves 
additional power to drive it, to say nothing 
of the distortion of steam ports, increased 
length of steam chest, and addition to the 
item of waste room or clearance. The object 
of cutting off steam is to secure economy, 
and after the possibilities of one valve 
driven by a set eccentric are reached, any 
further attempts in the direction of expan- 
sion will result in loss unless we enter the 
field of the adjustable or automatic cut-off 
engine. 

To still further illustrate the effects of 
steam lap, cut-off, and distribution with one 
set valve, reference is made to Fig. 4, 
wherein a slide valve is shown with 1 inch 
steam lap at each end, and with the exhaust 
lead and compression modified by changing 
the cavity within the valve. Fig. 5 shows 
the motion diagram for this valve, and the 
essential difference from Fig. 2 may be seen 
at a glance. Fig. 6 shows the indicator 
diagram from such a valve. In Fig. 5 it 
will be seen that the cut-off takes place at 
18} inches from the beginning of the stroke; 
the exhaust at 1§ inches from the end ; and 
the compression at 228 inches on the return. 
The travel of this valve in Fig. 4 is 4 inches. 

As an illustration of a slide valve badly 
proportioned, attention is asked to Fig. 7, 
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been made, and Fig. 12 shows the improve- 
ment in the steam distribution after increas- 
ing the steam lap by riveting a strip of 
metal at each end, and also by cutting out 
the edges of the exhaust cavity. After the 
best results were obtained that seemed pos- 
sible, a new valve was made as shown in 
Fig. 10. The steam chest was too short, 
and the cylinder ports too close together to 
permit of increasing the outside lap any 
further. The same letters in the motion 
diagrams, Figs. 8 and 11, indicate corre- 
sponding points in the previous motion dia- 
grams, Figs. 2 and 5. 

The steam and exhaust lead before chang- 
ing were both 4 inch, too much for the 
steam and far too little for the exhaust. 
After the alterations in the valves were made, 
although the added lap prevented a wide 
opening of the steam port, the gains in ex- 
haust action more than compensated for 
any losses in getting the steam into the 
cylinder. 


Slide valves may be found with the width - 


of ports and the stroke of the valve so out 
of proportion that the exhaust opens and 
then partially closes again on account of the 
following edge of the exhaust cavity nearly 
crossing the central port. The result of this 
error in design is to increase the counter- 
pressure near the mid-stroke of the piston, 
and this, of course, represents a dead loss of 
power. A most curious example of this 
effect is shown by Fig. 18, a diagram taken 
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DIFFERENT KINnpDs OF SLIDE VALVES. 


which shows one of the valves belonging to 
a hoisting engine. A dispute had arisen as 
to the power of the engine to hoist a certain 
load, it having been built under a contract, 
but in some way, in the hurry attending its 
completion, it escaped a trial calculated to 
demonstrate its capabilities. At first when 
the trouble commenced it was claimed by 
the engine builder that the steam gage was 
inaccurate, the engine being situated at a 
considerable distance from the boiler plant, 
although the steam pipe was thoroughly 
protected. Assuming that the gage was 
right, and the chances seemed that way, a 
brief calculation showed that there were 
grounds for believing that the steam did 
not get a fair chance at the piston, and it 
was finally determined to bore holes for 
indicator attachments. The results of the 
indicator application proved that whoever 
laid out the steam ports and valves had a 
very feeble conception of their requirements. 
The difficulties could not be altogether 
removed as the arrangements of cylinders, 
ports and steam chests were too radically 
out of the way; but a very considerable 
improvement was effected as the diagrams 
will show. 

Fig. 8 represents the motion diagram, 
made upon the same scale as the preceding 
ones. Fig. 9 is the indicator diagram taken 
before any alterations in the valves had 


by the writer from a plain condensing pump- 
ing engine, with a piston speed of 150 feet 
per minute ; the cut-off was accomplished 
by a small adjustable valve riding upon the 
back of the main valve. Imagine the effect 
upon the diagram when a mill engine is fit- 
ted up with such a valve, and running at 
say 400 to 500 feet per minute. It was found 
that there was a plenty of room in the steam 
chest, and other conditions were favorable 
to changing the valves and ports for the bet- 
ter. Fig. 14 shows the results of a moderate 
amount of outlay, which not only indicates 
some little saving in steam, but the engine 
worked smoother and could be run about 15 
per cent. faster. 

And so examples might be multiplied, but 
the subject is hardly important enough at 
this day and age to justify further space, al- 
though there are no doubt slide-valve en- 
gines being built even now, capable of 
showing worse diagrams than any herein 
produced ; in fact, the writer suspects that 
he could pick out a certain line of small en- 
gines, extensively sold, in which the indi- 
cator would reveal a very wasteful state of 


affairs. 
-_—— - ie 


Edward Wilcox, a locomotive runner, 
who was a personal friend of Abraham Lin- 
coln’s and drew his funeral train from Wash- 
ington to Chicago, died at Michigan City on 
the 14th inst. 
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“Why Does a Bicycle Stand Up?” 





We do not propose to re-open the discus- 
sion of the problem, ‘‘ Why does a bicyc| 
stand up ?” but it will be remembered that 
Mr. Oberlin Smith, who started the discus 
sion in our columns by his article published 
in our issue of November 15th last year, ad- 
vanced the idea that a rider keeps his ma- 
chine upright by constantly bringing th 
line joining the two points of support under 
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the center of gravity. That is to say, when, 
by a slight tipping of the machine, the 
rider begins to fall to one side or the other 
he simply so steers the machine as to bring 
the points of wheel contact (with the 
ground) on a line vertically under the center 
of gravity again, and thus restoring his 
equilibrium. Though it seemed to us that 
the action of centrifugal force caused !by 
curvilinear motion of the wheel and rider 
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Fig. 11 








Fig. 12 


most readily explains the matter, we yet 
thought it would be extremely difficult to 
prove Mr. Smith’s theory to be erroneous. 
Various correspondents tried it, and though 
some of them offered equally plausible theo- 
ries, they did not disprove Mr. Smith’s. 

We have recently seen an illustration of « 
device used in a French cycle factory for 
testing finished machines. Its general ar 
rangement is shown by the accompanying 
diagram, in which A, Band Care supposed to 
be hollow cylinders mounted in journal boxes 
in a frame so that they will revolve freely, 
their width being about four feet. Rollers 
Aand Care connected by sprockets and a 
chain. The man who is to test a machine. 
simply runs it onto the rollers to the position 
indicated, holds himself upright by grasping 
a standard placed at his side for that pur 
pose, until he gets the wheels and rollers in 
motion, and after that rides and maintains 
his upright position by the steering whee! 
exactly the same as though riding on the 
ground, though as a matter of fact he is 
making no progress whatever, but only, sc 
to speak, moving the ground which sup- 
ports him. It is evident that there can b« 
no centrifugal force acting here to maintai! 
or restore equilibrium, because there is no 
motion of the bicycle except a lateral one 
upon the rollers by which lateral motion 
the line joining the points of support is 
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prought under the center of gravity when- 
ver there is a tendency to fall either way. 
(t will be understood that the rider drives 
the wheels and rollers by pedalling in the 
usual manner. 

——_g>o—_——- 


A Novel Shaper. 





In previous issues we have given some 
account of the Morton shaper that ‘‘ cuts 
backwards,” and we now present a view of 
one of these shapers built for a special pur- 
pose and in use in the shops of the Dry 
Dock Iron Co., Bay City, Mich. 

The odd appearance of the machine results 
from the method adopted to counterbalance 
the knee and attached parts—made neces- 
sary by reason of its special features. . 

The D. D. I. Co. make a sectional steel 
» opeller wheel, the blades of which-are fit- 
ted to the hub by planing in the latter dove- 

iiled slots which are planed at the proper 
ingle to give the required pitch of propel- 
ier, The bases of the blades are planed to 
fit these slots, and a key fitted to the base of 
each blade secures it in place. 

Our illustration shows the machine ar- 
ranged for planing the angular dovetailed 
slot in the hub, which is placed upon a 
sleeve and supported upon the projecting 
stud seen in front of the machine, which 
stud is fitted with a sleeve that can be in- 
dexed by notches on the inner flange as 
shown. 

This stud instead of being attached to 
the saddle direct is fixed in an apron which 
can be set at any desired angle, in a horizon- 
tal plane, up to 45 degrees and then fast- 
ened, thus giving the desired angular set- 
ting for propeller hub. Our engraving 
shows the swinging apron set at an angle. 

The large angle plate shown at the left is 
used for holding the blades, and is placed in 
position by removing the sleeve, which is 
used for hubs. This angle plate is also 
provided with a quadrant, representing a 
vertical point and 10 degrees of bevel each 
way. A pit is placed infront of the ma- 
chine, and the blades placed in an upright 
position and secured to the angle plate. By 
this means the required bevel is given to 


‘the sides of the blade as well as cutting the 





= VW = ait 
eal | a el 


“= 
| | 


~ < 1 = 
Nie | 
inet iN om hy 


AMERICAN 


provision is made for taking up the wear of 
the ram. It is bored at its extremities for 
receiving special tools for inside or other 


special work. 


The heads and main driving gear are made 
of steel. The machine is friction driven, 


-having a quick return of 3 to 1, and is so ar- 
ranged that it can be stopped and started 
instantly at any part of the stroke by means 


of hand lever. The stroke is adjusted by 
tappets on the circular disk, which is easily 


accessible to the operator, and the tool is 


under complete control. The machine is 
gibbed throughout with taper gibs, so ar- 
ranged that they can be easily adjusted, 
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$21,800,000, recently declared quarterly divi- 
dends to the amount of $482,875, and one of 
the mills. declared an extra dividend of 
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whatever the position of the table. The 
machine is heavily geared throughout, and 
has a capacity to handle very heavy work. 
Its stroke is 42 inches. 

It will be understood that the cut is taken 
when the ram moves backward, the tendency 
thus being to hold the various parts of the 
machine more firmly together during the 
cut instead of to dismember them. 

We have seen a letter from the D. D. I. 
Co. in which they speak of the success of 








keyseat at the one setting. These special 
chucks may be removed, and the machine 
equipped with the regular appliances for 
general work. The table of this machine, 
with top plate removed, forms a double 
angle against which work can be placed and 
squared in all directions, as well as forming 
asmall table for the vise and other small 
and medium work. The ram is made of 
steel, cast hollow and square, and ample 
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POLISHING AND FINisHiInG MACHINE. 


the machine and mention its great efficiency 
for this work as compared with the planer 
which they formerly used. This shaper 
was built by the Morton Mfg. Co., Muske- 
gon Heights, Mich 
——___-> 

It would seem that the cotton-mill indus- 
try is not ina very bad way in the United 
States. Thirty-one of the thirty-six mills at 
Fall River, Mass., with a capital stock of 


$100,000, making the total $532,875. The 
average quarterly dividend for the total cap- 
ital of the 36 corporations of the city is 2.54 
per cent. without including the extra divi- 
dend mentioned. 

—-ae—____——_ 


Polishing and Finishing Machine. 





We present herewith engravings of a ma- 
chine designed especially for finishing and 
polishing the ends of such work as can be 
held in a spring draw chuck for this pur- 
pose, and the arrangement is such that by 
depressing the foot treadle the chuck is 
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opened, the belt shifted to the loose pulley, 
and a brake applied to stop the spindle, the 
reverse of these operations taking place 
automatically when the treadle is released. 

The spindle is of steel, hardened, ground 
and lapped, and runs in bronze boxes, the 
front box being provided with means for 
taking up wear. The spindle has a }-inch 
hole through it and at the front has a special 
taper hole to adapt it to the chucks. 
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The chucks used are split in the ordinary 
way, and on the spindle there. is a sliding 
sleeve which by a stud passing laterally 
hrough the spindle is connected directly to 
the rearend of the split chuck, so that the 
sleeve and chuck move longitudinally to- 
gether. A helical spring placed under this 
sliding sleeve tends always to draw in and 
close the chuck. This mechanism is seen 
just at the rear of the front bearing in the 
sectional view of the head. 

The upper end of a forked lever A spans 
this sleeve and moves it upon the spindle, 
the lower end of the lever being carried un- 
der the table and connected by the chain to 
the} previously mentioned 
treaale. 

A roller upon the lever 
A engages the curved slot 
in the lever arm B and 
thereby moves the lever C, 
at the upper extremity of 
which is the belt-shifting 
fork, and this lever C by 
means of the helical spring 
a moves the lever behind 
it, to which last-named 
lever is attached the brake 
which acts upon a disk 
placed on the spindle for 
that purpose. 

The machine is placed 
upon short legs so that the 
operator may sit in a chair 
or upon a low stool and by 
means of the mechanism 
described both hands are 
free for handling work and 
tools. 

There is a countershaft 
which also has tight and 
loose pulleys. .If it is desired, a foot stock 
with spindle worked by lever can be sup- 
plied, suitable for tapping nuts with long 
shank nut taps, or for shaving the heads of 
screws. 

In the latter case, if desired, the spring 
chucks can be fitted with helical spring in- 
side to automatically eject the screws when 
chuck is opened. 

The machine swings 9} inches over the 
table, which is 40 inches long and 12 inches 
wide. It is made by the Brown & Sharpe 
Mfg. Co., Providence, R. I. 


— > —____ 
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Oil for California Locomotives. 





In California, where petroleum is cheap 
and coal is dear, the oil is being rapidly 
adopted as the fuel for locomotives. Ina 
short time all the locomotives of the South- 
ern Pacific system at Oakland, Alameda and 
Berkeley will be oil burning, and probably 
many on the main line. The Southern Cali- 
fornia Railway has 12 engines already burn- 
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ing oil and is preparing to equip all its en- 


gines in the same style. The oil used is the 
thick crude oil from wells near Los Angeles 
which costs 25 cents per barrel, and it is es- 
timated that at 75 cents a barrel it would 
still be as cheap as coal at $4.50 per ton, the 
present price to the company. 

The problem of using oil for fuel upon 
locomotives is not confined to the burner 
alone. The oil may be burned economically 
but may be too destructive to the boiler. 
Upon the steamer ‘‘ Piedmont” oil was used 
for a time with great satisfaction, until one 
day it was noticed that the heads of the riv- 
ets were burned off, when the boilers were 
immediately repaired and no more oil was 
burned in the furnaces. Improved methods 
of directing the intense heat of the oil flame 
have since been generally adopted. 

Sal 
Early Engineering Reminiscences—111. 








By GrorGE Esco. SELLERS. 





In 1842 and ’43 my elder brother and I 
were in Cincinnati manufacturing lead pipe 
by hydrostatic pressure from fluid melted 
lead by a process I had patented of cooling 
the central mandrel with steam, and the 
outer die by currents of water at the proper 
temperature. The cooling by steam is no 
anomaly, with steam at 212 degrees, and 
melted lead at, say, above 420 degrees. In 
addition to our lead pipe business, we were 
manufacturing rivets from wire, and were 
contemplating works to make our own 
wire, with the intention of using the Ten- 
nessee charcoal blooms. The importance of 
uniform iron, free from flaws, for the billets 
for the wire rods requiring a higher lift and 
more penetrative force than could be had 
from the hammers in use in the Tennessee 
bloomeries, induced me to design the fric- 
tion lift, and I constructed a working model 
for experimental purposes. 

About this time a Philadelphia and New 
York firm were manufacturing lead pipe by 
pressure out of lead ia a semi-melted state 
under an English patent taken out in the 
United States. They conceived the idea, 
although my patent was for the use of lead 
in a melted state, that we were infringing 
their rights and really using it in the semi- 
melted or plastic state, but they claimed 
that even our use of it in a fluid state was 
an interference with their monopoly, and a 
controversy arose which might have re- 
quired settlement in the United States courts 
but for an examination into the process. 
An agent came to Mr. Josiah Laurence, who 
was a partner with us in the business. Mr. 
Laurence brought him to the works and 
asked if I would allow him to show our ma- 
chine in operation. ‘* Certainly,” I replied, 
‘fon one condition. When lead pipe is 
coming from the machine and being cooled 
on its reel, I shall shut off the steam and 
water, when the pipe will break, and if 
melted lead is ejected and the pipe be 
resumed on again turning on the water and 
steam, the charge of infringement shall 
be withdrawn, and all legal proceedings 
stopped.” This being agreed to, the gen- 
tleman was taken into the works, which 
were then in operation. As he stood look- 
ing at the pipe, I advised him to change his 
position, as I was about to turn off” the 
water and steam, but he did not heed me, 
and in an instant the pipe broke, followed 
by a dash of fluid lead, which fortunately 
did not burn, but pretty well splattered the 
gentleman’s clothes, and as he expressed 
himself, satisfied, 1 turned the matter over 
to Mr. Laurence, and it resulted in the sale 
of my patents to the Eastern firm, when we 
immediately commenced the erection of the 
Globe Rolling Mill and Wire Works; then 
the high lift hammer became a necessity. 

About this time accounts were published 
of the successful working of Nasmyth’s 
steam hammer in France, and its introduc- 
tion in England, but with these accounts 
came news of difficulties in the connection 
of the piston rod to the hammer, the up- 
setting of the piston rod, etc., no doubt all 
exaggerated. I decided on a hammer of 


from 1,200 to 1,500 pounds weight, with an 
Miles Greenwood 


extreme lift of 6 feet. 
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was then carrying on a foundry and machine 
shop in Cincinnati, and doing a large busi- 
ness in the way of hinges, locks and general 
hardware, including annealed or malleable 
cast-iron, Though not himself a practical 
inventive mechanic, he could see and was 
always ready to avail himself of suggested 
improvements. He had often amused him- 
self with my model hammer, and was in- 
terested in my account of the drop forging 
of the Birmingham gunsmith. He proposed 
adapting it for portions of his locks and 
hardware. At that time he was making a 
portion of the machinery for our wire mill. 
He proposed to get up the patterns for my 
friction-lift hammer,-and as it would be 
some time before the mill would be ready 
for it, he would put one up in his shop, 
adapted to be used either as a common 
forge or drop hammer. As this would give 
me an opportunity to practically test the 
friction lift, 1 at once made the drawings, 
and as Greenwood had fixed on an 800- 
pound hammer, he concluded to use the 
castings from the patterns intended for my 
hammer of more than double the weight. 
This hammer was very hurriedly put up, 
and was located in the smith shop, close to 
a partition that divided the shop from the 
room in which the molding and casting of 
hinges and hardware was done. Knowing 
the nature of the ground on which Green- 
wood’s works stood, much of it having been 
a dumping ground for street cleanings, I 
proposed a pit to the solid ground, and 
either a cnb or a large, solid, white oak log 
set endways for the anvil to rest on, with 
heavy cast-iron anvil blocks. This advice 
was not followed. From a_ neighboring 
pork-packing establishment was procured a 
sycamore block about 3 feet long, 4 feet 
diameter, intended for a butcher’s block. 
This was sunk in the floor, and an anvil not 
exceeding 300 pounds was secured on it. 
The guides for the hammer were not up- 
right frames from a base, but were sus- 
pended from timber work above, and came 
down to about 18 inches above the anvil, 
thus giving a clear space to handle heavy 
work on the anvil. I was called to witness 
the first trial, which was on a pile for a 
steamboat wheel shaft. A special reverber- 
ating (?) furnace was put up for heating. 
While the hammer was working to the en- 
tire satisfaction of the head smith, com- 
plaints came from the casting room that the 
jar was so great that they found it difficult 
to pour the metal, but this was not the 
worst of it, for the breakage by the jar in 
the sand molds made the bulk of that day’s 
work a total loss. This did not discourage 
Greenwood, for he said he would arrange so 
as to use the hammer only after the day’s 
castings had been made. Ido not recollect 
his ever having had dies made to use it as a 
drop hammer. 

On erecting the Globe Rolling Mill on the 
banks of the Ohio, a considerable portion 
extended beyond the perpendicular bank, 
the foundations being from the sloping 
gravel river bank. It was on this portion 
that my hammer was erected on an 8-inch 
square limestone pier coped with a cracked 
chamber of my hydraulic press from the 
lead pipe works, weighing over a ton, 
utilized as an anvil block. The face of the 
anvil was 18 feet above the foundation on 
compact gravel, and the arrangement of the 
hammer and guides was similar to that of 
the one at Greenwood’s, giving a clear space 
around the anvil. The hight of lift was 
adjustable by the hammer man during the 
operation, so that balls taken from the boil- 
ing or puddling furnace could be manipu- 
lated without serious loss. There were 
many hundreds of tons of telegraph wire 
made from puddled iron, consolidated under 
this hammer with a low percentage of 
breakage in the drawing process, not more 
than when the Tennessee charcoal bloom 
was used, and the works got a high reputa- 
tion from the freedom from flaws of its boat 
and small rod iron. On a change of owner- 
ship of the works, this hammer gave place 
to squeezers to save the expense of a ham- 
mer man, and to increase the yield by wrap- 
ping cinder into the iron produced. 
Stillman, Allen & Co., of the Novelty 
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Works, New York, undertook the introduc- 
tion of the friction lift hammer, and erected 
a very heavy one fo forge shafts, cranks, 
etc., for ocean steamers. From some cause 
or other, I do not know what, this was not a 
success, and it gave place to a Nasmyth 
steam hammer, which was then being suc 
cessfully introduced into America by Samuel 
V. Merrick, of Philadelphia. At a later 
period Mr. Wm. Sellers put up and used for 
a number of years a friction lift hammer in 
their smithy. As nearly all I have written 
of the history of the friction lift hammer 
belongs toa period of nearly, if not quite, 
half a century ago, the speed of its intro- 
duction in general use at the present day 
may be a text for thought to the progressive 
mechanic. 

It was the result of my experience with 
the hammer that led me to design my loco- 
motive for overcoming heavy grades by 
means of auxiliary steam cylinders operating 
horizontal wheels that gripped a central 
rail, the force of the grip being regulated 
by the weight of the train being drawn. I 
do not now propose to say anything of the 
labor, care and anxiety that invention caused 
me. It is too unending a net to get into. 

On my visits East, I had frequent con- 
versations with Mr. Horatio Allen as to the 
state of applied mechanics in the West, 
particularly in regard to the navigation of 
the western rivers. He had conceived the 
idea that the form and construction of the 
steamer hulls lacked the elements of strength, 
and that their high-pressure steam engines, 
with two flue boilers, were fuel wasters. He 
admitted that the East -had successfully 
copied and profited by the western experi- 
ence in their grand upper saloons and cabins, 
and he thought that the West ought to 
profit by the experience of the East in the 
construction of hulls, and the use of low- 
pressure condensing engines. I think it was 
about the time that the Novelty Works were 
constructing the engines and machinery of 
the Collins Line of ocean steamers, that Mr. 
Allen made a hasty visit to Cincinnati. If 
my recollection is not entirely at fault, the 
principal object of this visit was to look 
into tne modes adopted for cut-off valves, 
and the use of steam expansively on the 
western steamboats. At that time first-class 
engines were being constructed at the works 
of Yeatman & Shields, and also by Anthony 
Harkness. I went with Mr. Allen to see 
both of them. He seemed greatly surprised 
at the simplicity of the arrangement of the 
poppet valves on one side of the cylinder 
for the induction; on the other for the 
exhaust steam. Both sets of valves lifted 
and seated by rock levers operated by cams 
instead of eccentrics on the main shaft, the 
cams operating on the parallel sides of a 
yoke, and always filling the space between 
these parallel sides, no matter in what 
position. I think it was while Mr. George 
Shields was explaining how the cam prob- 
lem had been experimentally solved, that 
someone came in and reported a sudden 
flood coming out of the Licking River, oppo- 
site Cincinnati, and carrying with it fleets 
of barges and other craft that had been tied 
up there as a safe harbor. We went to the 
landing, and got there just in time to see a 
large stern-wheel steamer come out, no 
steam up, and beyond the control of the 
watchman, supposed to be the only person 
on board. The Ohio was rising and full of 
floating drift, and many whole trees with 
their roots. The boat swung round as it 
came into the Ohio, and struck sideways 
amidships on one of these floating masses, 
and as she was forced on it, we could see the 
center of the roof with pilot house and texes 
hump up, and Mr. Allen exclaimed, ‘“There 
is one of your weak, frail tubs broken in 
two.” He watched the boat as it floated 
down stream with the drift, expecting to see 
it sink, but before it turned the bend below, 
we saw a tug that had gone in pursuit make 
fast to it. The afternoon of the following 
day I was going with Mr. Allen to one of 
the Louisville mail packets to introduce him 
to Captain Summons, one of the oldest and 
most reliable commanders on the river. As 

we walked along the landing, I pointed out 
to Mr. Allen a stern-wheel boat that I knew 
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to be the one we had seen coming out of the 
Licking River the day before, and know ing 
the captain, who owned and ran the boat 
(she had a sign up for freight and passen vers 
for the lower river) I took Mr. Allen abcard 
that he might learn the amount of daniige 
done in the encounter with the mass of drift. 
To the inquiries Captain M. replied: ‘1! an 


advance to a higher grade in insurance risks 
is a damage, that I have vot.” The under- 
writers, in consequence of the lightness: of 
my hull, always classed me too low. Now, 
as she stood what she did yesterday, they 
have placed her as A 2; it ought really to 
be Al. The breaking of two hog chuins 
allowed the boat to spring instead of making 
a hole in her bottom.” Captain Summons 
was plied with questions about size of hull, 
tonnage, size of engines, boilers, paddle 
wheels, consumption of fuel, and all that 
kind of thing, and copious notes were taken. 
The captain invited us to go with him on 
his down trip until we should meet ‘he 
up-coming packet of the same line. Much 
of the time of the trip, considerably over a 
hundred miles, was spent in the engine 
room. At the first landing on the down- 
river trip to exchange mail, put off nd 
take on passengers with their baggage aud 
some freight—with a rapid current—it was 
amusing to see Mr. Allen’s surprise at our 
method of putting in. He expected to see 
the great boat round-to to make the landing, 
but instead, the speed was checked, and the 
landing made with the bow down stream, 
held in place by a man at each engine com- 
manding each paddle wheel by signal taps 
of a bell from the pilot at his wheel; then 
the backward turn of one wheel backed 
the bow out, and the downward course was 
renewed. In fact, the entire trip was one 
surprise after another. The command and 
management of the floating palace was as 
near perfection as possible. On our return, 
Mr. Allen said emphatically that his obser- 
vation had convinced him that, taking every- 
thing into consideration, the waters to be 
navigated, and all the requirements in con 
nection therewith, there had been as much, 
if not more, true engineering and mechan- 
ical skill displayed in meeting the case as 
in the most elaborate work on river, sound, 
or ocean steamers of the East. 

Ata later period he visited me in South- 
ern Illinois, when I was engaged in paper 
making from the cane fiber. This time he 
came by rail from New York to Evansville, 
Ind., intending to take the Evansville and 
Cairo mail packet to our place, but seeing 
one of the great New Orleans boats at the 
landing, out of curiosity he went aboard and 
met the captain to whom I had introduced 
him years before on the boat driven out of 
the Licking River. The recognition wis 
mutual. On learning that he was en route 
for my place, the captain invited him to be- 
come his guest, saying that he should make 
the landing as he had some packages to de- 
liver to me, but not before some time the 
next morning, as he had large quantities of 
corn to take on at intermediate landings, 
while by the packet line the landing woul 
be made about midnight. His acceptance of 
this invitation gave Mr. Allen another op- 
portunity to study the management of » 
first-class western steamboat, and during 
his visit to me, he expressed in stronger 
terms, if possible, his belief in the engineer- 
ing and mechanical skill that had met and 
would meet every conceivable circumstanc: 
or combination of circumstances. To m: 
there is nothing marvelous in this, for our 
forefathers who settled this continent were 
intelligent and enterprising men, or they 
would not have encountered the persona! 
sacrifice and danger of expatriation. They 
brought with them all the knowledge pos- 
sessed at that time, and in applying this 
knowledge under the changed circumstances 
surrounding them, modifications were a ne- 
cessity, which very necessity made them 
self-reliant, and it is but natural that their 
progeny, brought up amidst these trials, 
should in turn become not only self-reliant 
but progressive, and the fathers of a race 
that has made America what it is in the 
world of mechanical science. 

Before closing I will mention an instance 
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ime by Mr. Hollibird, who was at that 

carrying on a foundry and machine 

in Cincinnati, to show how a trusted 

ve could resort to expedient to save 
his mployer from heavy loss. Mr. Holli- 
bir! had contracted to put up a sugar mill 
for some Louisiana planters, and the contract 
called for a separate engine of quite small 
z- as compared to the larger one required 
in the rolling machinery ; this smaller 
ine being designed to operate the boiler, 
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feed pump and to run a few tools in the re- 
pair shop. After fhe machinery was erected 
an « cident happened to the larger engine, 


the piston rod breaking and the back cylin- 
der »ead and part of the cylinder being 


broken off. The difficulty of obtaining a 
ney cylinder from Cincinnati in time to 
wrk off the crop when the season was al- 
ready well advanced was apparent, and al- 
thoug every effort was made to hasten the 
orer ‘orward, at a time before the telegraph 
existe), yet the case seemed almost hope- 
les. ‘Che engineer, however, determined to 
try a ‘ew experiments as to the possibility 
of wii izing the smaller engine, even if he 
shou! have to decrease the amount of work 
per (ay, that is, run the rolls slower and 
run ‘he small engine a great deal faster than 
was intended. The minute detail entered 
into »s to his method of arriving at the con- 


clusion as to what might be done, and his 
ingenuity in effecting the necessary changes 
with little or no facilities for doing the work, 
was an instructive lesson. The experiment 
was so successful that in a few days the mill 
was put to work, and the working off of the 
crop had advanced so far before the new 
cylinder arrived, that they concluded to fin- 
ish that year’s work before replacing the 
broken cylinder and re-attaching the larger 
engine to the sugar-mill plant. 

What interested me in regard to this mill- 
wright was that he was one of the old-fash- 
ioned workmen, used to working with wood 
and iron, having very little scientific know]- 
edge in regard to steam, and yet the line of 
argument that led him to advise the attempt 
to ulilize the steam engine was instructive 
and showed the value of such a workman, 
who evidently warranted the high apprecia- 
tion of his services expressed by Mr. Holli- 
bird, whose reputation was protected, and 
the interest of those who were buying his 
machinery made the dominant interest of 


the workman, who, to effect this purpose, 
had worked almost unremittingly, day and 
night, until he accomplished what he made 
do, with only the help of slaves who had 
been trained to rough mechanical work, and 


in a country where there was no stock of 
material at hand to perfect the change. 
Even the belts he had to improvise were 
made from rawhides bought from the plant- 
ers about the neighborhood, scraped, dressed 
and softened, and sewed together with strips 
cut from the same material. 

Tracing the origin of any important in- 
vention has always been to me a most 
difficult task. A want of something is dis- 
covered often at widely distant points. 
Minds are at work to supply it, and it is 
natural to suppose that more than one 
should conceive the same idea. I will re- 
late a case in point. The faces of laid paper 
molds were always hand work done on the 
face of the mold frame, and up to this time 
had been done by my grandfather and my 
father’s youngest brother; to avoid this 
tedious hand work, to weave these laid faces 
was the object, and my grandfather and my 
father made plans and constructed a ma- 
chine for the purpose. The work done by 
it was very perfect, but as constructed, the 
tangling of the warp wire that had to be 
twisted at each seam as the face wires were 
laid was so troublesome that there was not 
much gain by its use. My father was not 
\ware that his father had been giving very 
such thought to this machine, as in the 
beginning he had rather discouraged him 
‘rom undertaking the construction of it, but 
it occurred to both of them simultaneously, 
in a manner that was quite startling in its 
simplicity, that by turning the machine over 
the difficulty would be overcome, and this 
was immediately tested and found to be 
entirely satisfactory. The coincidence of 
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invention in this case, from the records made 
at the time, was so evident that neither 
could claim priority as to this phase of the 
development of the machine. 

Turning the machine upside down in- 
volved the necessity of sets of fingers to 
raise and hold the wire being laid to place 
while the twist in the warp was being made, 
the tightening of the double-warp wires by 
suspended weights with pulleys on their 
suspension ends, speeding the work so that 
these weights should only turn as the twist, 
and not go beyond, all of which was doubt- 
less thought out by both of them. 

One more instance of mutual thought 
entirely independent of each other. At the 
time that machine-made paper was fast 
superseding that made by hand, a pulp 
dresser or screen—an English invention—to 
take knots out of the pulp, was an ap- 
pendage to each machine. Such a device 
was also required for the pure, clean pulp 
in the vats where the finer and more costly 
hand paper was made, and there were sev- 
eral mills running in the vicinity of Phila- 
delphia that called for such an improve- 
ment. One Sunday morning father had 
gone out to his father’s in the country, and 
I, with the rest of the family, went to 
church. While thinking I was paying due 
attention to the sermon, I fancied that I saw 
a process that would screen pulp for the 
hand vat, with finer screens than used in 
the English process. On reaching home, I 


. went into the play shop and constructed a 
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disposing of the right to take out a patent 
of introduction for £50 and a royalty, which 
in time amounted to a little more than the 
expenses of my trip abroad. 

There is scarcely a limit to the number of 
cases that could be cited where inventions 
have been made to supply needs as they 
have occurred at widely separated places 
without any concurrence of the inventors. 


——-—-- o@e  -—— 
Occupation as a Social Standard. 





Someone called an American, by name 
Casper Whitney, has been writing of sport- 
ing matters, and he says: 


Not only am I of opinion that English 
amateur rowing would not occupy the high 
place it does to-day were it not for this 
definition (the exclusion of mechanics, ar- 
tisans and laborers), but, strange as it may 
sound to our American ideas of democracy, 
I believe we must adopt some very similar 
ruling if we ever hope to attain a corre- 
spondingly high standard. . . . No one re- 
joices more than I at evidence of the lower 
classes turning their attention to sport. It 
is a magnificent spectacle, of incalculable 
value to national manhood, and would that 
it applied to the whole world. None is 
more democratic than I. I am more than 
willing to help my laboring brother of lesser 
refinement ; to do all I can for him in his 
worthy efforts to attain a sound mind and a 
healthy body ; give him advice, time, aid, 
and to encourage in every possible manner 
his endeavors to make more of a man of 
himself. But I do not care to dine or play 
football with him. 

This is a free country, and life is too short 








WALL or Post RADIAL DRILL. 


portion of a model, sufficient to show the 
process. When my father returned in the 
evening I showed it to him, when he asked 
when [I had first thought of it, and on being 
told, he showed me sketches of a very simi- 
lar arrangement which he had thought out 
as he rode from the city in the morning. 
After one was put in operation in Jos. 
Robinson’s mill on Darby Creek, it was 
decided to patent it, and father proposed a 
joint invention. I objected, however, on 
the ground that father had an hour or two 
priority, and the patent was issued in his 
name. No effort was ever made to intro- 
duce the device in the few mills in the 
vicinity. When I went to England in 1832, 
intending to look into the state of paper-mak- 
ing machinery of that period, I took with me 
one of these pulp screens, with the intention 
of seeing the Whatmans, who at that timesup- 
plied most of the hand made drawing paper 
of the world. Bryan Donkin, then the princi- 
pal paper machine builder, who had intro- 
duced the English pulp screen and was 
requiring the paying of a royalty to the 
paper-maker inventor and patentee, exam- 
ined my machine, and asked the privilege of 


consulting with the English patentee, assur- 


ing me that no advantage would be taken 
by its exposure. To this I could have no 
objection in the case of a man to whom Sir 
Walter Scott has referred in one of his works 
as ‘‘Honest Bryan Doncan, the paper- 
maker.” This conference resulted in my 


to waste time in fruitless endeavors. The 
laboring class are all right in their way ; let 
them go their way in peace, and have their 
athletics in whatsoever manner best suits 
their inclinations. There is no reason on 
earth why they should play under our rules, 
or why we should open our rules to admit 
of their more liberal understandings of an 
amateur. Let us have our own sport among 
the more refined elements, and allow no 
discordant spirits to enter into it. 


Perhaps the best criticism of this we can 
make is found in the London letter of Harold 
Frederic, published in the New York Times 
of August 11th. He says: 


The case in question arose in the Badmin- 
ton country, where the Duke of Beaufort 
presides over a specially fast sporting set, 
and his son, the Marquis of Worcester, was 
so busy all his life with dogs, rats, otters, 
and the like, that he never had the time to 
marry, much less to learn how to spell. 
When some random sense of need for in- 
tellectual diversion chanced to pervade this 
set a while ago, its women folk fell to circu- 
lating obscene anonymous letters among 
themselves, showing them to the men with 
the view of blackening one another’s char- 
acter and setting the males by the ears as 
well. This is often a favorite amusement in 
bored country-house circles, but they carried 
it at Badminton to a point where it enter- 
tained the whole district. It might still 
have been going on if two ladies had not 
lost their tempers and dragged the thin 
into the law courts here, where they oad 
their titled friends were on exhibition for a 
single day. They revealed such profundities 
of stupidity, falsehood, vulgar manners, 
and debased standards of morals that the 
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pressure toshut them up became overwhelm- 
ing, and the squabble was settled overnight. 

These people being neither ‘‘ mechanics, 
artisans nor laborers,” would not only not 
be excluded from participation in sporting 
events, but on the contrary, it is such as they 
or their influence that exclude the classes 
mentioned. Probably Mr. Whitney would 
feel honored by being allowed to mingle 
socially with these people, but there are 
lots of American mechanics and their wives 
who would disdain to have anything to do 
with them, and the whole thing shows the 
utter stupidity of attempting to decide by a 
man’s occupation whether or not he is a fit 
associate in a rowing match or other sport- 
ing event. 

Mr. Whitney had better take up his 
residence permanently at Badminton, or— 
soak his head thoroughly. The simple fact 
that there are refined and pleasant people 
both in and out of the aristocracy, and that 
there are also the other kind of people in 
every walk of life, seems incomprehensible 
to some minds. 





+n 
Wall or Post Radial Drill. 





We illustrate herewith a machine de- 
signed for drilling, reaming, etc., in boiler, 
bridge and ship-building shops, etc. 

The bracket which supports the radial arm 
can be bolted toa post or to a wall, or, if 
put up in a gang, clamped fast to two flat 
lying I-beams. The head is movable on the 
arm by .means} of rack pinion and hand 
wheel, and can be securely locked. 

The arm can be secured rigidly to wall 
plate by means of a clamping screw. The 
spindle has power feed, hand feed, quick re- 
turn motion and automatic stop. The ma- 
chine has four different speeds and three dif- 
ferent feeds for spindle; spindle is counter- 
balanced. The following are the general 
dimensions: Distance between bearings on 
wall plate, 3 feet; length of wall plate, 4 
feet 4 inches; width, 16 inches; length of 
radial arm from center of trunnion to end, 6 
feet; vertical range of spindle, 10 inches; 
cone pulleys, four changes, 6, 8, 10 and 12 
inches diameter; width of belt for cone 
pulleys, 8 inches; size of tight and loose 
pulleys, 14 inches by 3} inches. The ma- . 
chine is built by the Bickford Drill and Tool 
Co., Cincinnati, Ohio. 

——_-e>o—_—_ 
LETTERS FROM PRACTICAL MEN. 





No Oil on Bicycle Bearings, 
Gditor American Machinist : 

Do not oil your ball bearings. Having 
given this advice to a bicyclist, he in return 
advised me.to go where it was warmer and 
bicycles not in use. 

To not oil the bearings of a bicycle seems, 
at first glance, to be absurd, yet, neverthe- 
less, is correct; the bicycle bearing is a . 
slow-running bearing, having a speed of 
about 60 to 80 feet per minute, and being 
exposed as it is to all kinds of dust, will 
collect thesame, and the combination produces 
an excellent grinding paste, which shows its 
action on the balls and races by giving them 
a fine matted finish. 

I have used my wheel (English make) for 
two seasons without oil; the balls and races 
are as bright and true as when turned out 
of the shop, being absolutely free from 
marks of any kind. I keep all bearings 
well screwed up, having no play whatever, 
yet other bicyclists claim that my wheel is 
too free running. 

I should like to hear from others on this 
subject. THomas GRANT, 

41 Maiden Lane, N. Y. 





Radial Icicles—Trolley Car Brakes. 
Editor American Machinist : 

Mr. Dunbar’s letter on this subject in your 
issue of August 1st interested me somewhat, 
and although not one of the parties appealed 
to for a solution, I venture to offer a sugges- 
tion. The statement that water leaves a re- 
volving body, when due to centrifugal force, 
at a tangent line to the circumference, is, 
perhaps, true enough when the observer is 
not revolving with the wheel. Should the 
observer, however, embark on a merry -go- 
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round, and spill some water or beer, for in- 
stance, on the circular platform that con- 
tains the wooden specimens from natural 
history, I think the liquid would appear to 
him to fly offin a radial line, should the ma- 
chine revolve fast enough, although to per- 
sons standing on terra firma, it would seem 
to go off ina tangent. I have not tried this 
experiment, but should think the radial 
icicles would go to prove that the water 
really does fly off in radial lines, freezing 
into a cold fact without regard to appear- 
ances, 

In the same issue I notice an editorial on 
the trolley car brake and its injurious action 
on the motor mechanism if applied too 
quickly, and it occurs to me to ask what 
would be the particular crime in applying 
the brake directly to armature shaft instead 
of car wheels? Also, if placed there, it 
wouldn’t get slippery in wet weather, nor 
get any sand to wear it out quickly, besides 
which, I think it would require less muscu- 
lar exertion on the part of the motorman to 
apply it. WALTER GRIBBEN. 


Use of the Monkey Wrench—Solid-End 
Wrenches. 
Editor American Machinist : 

There is something rather ‘‘ pat” about 
the heading, ‘‘The Safety Valve on the 
Monkey Wrench,” and under this heading I 
find food for thought and suggestion ; and 
to more clearly illustrate where the safety 
valve can ‘“‘blow off” and relieve the 
wrench, I send a sketch of a monkey 
that has been in my possession since 1869, 
and I believe I can truthfully say it is as 
good as the day I bought it, with the excep- 
tion of bruises here and there and wear in 
nut and screw, and they got these by hard 
work, 

The point I want to make isthis: A 
monkey wrench is susceptible of hard work 
aad a long life if properly handled, and is 
just the reverse if improperly handled. 

How many mechanics are there who ap- 
preciate that there is but one way to use a 
wrench of this kind and not abuse it ? 

Judging from observation, I venture to 
say that not 50 per cent. stop to think but 
that the wrench will stand as much wrench- 
ing one way as another, yet a glance at the 
scrap pile or a walk around among the 
benches of a shop will show you that 
somebody has abused the monkey; and 
it goes without saying that some manufact- 
urer has been correspondingly cussed be- 
cause he made such poor tools. 

I believe you will find that nine out of 
ten wrenches that give out, break in the 
back of the eye to the movable jaw at 4, 
and this only occurs when you pull up on 
the wrench when placed as in Fig. 1, and 
never when forcing down, as in Fig. 2. If 
circumstances are such that you must pull 
up, then turn your wrench over, and you 
get the effect of Fig. 2, which is the only 
proper one, excepting, of course, certain 
contingencies when one has no choice, and 
then you must take the chances of a broken 
wrench. 

The diagram drawn on the two wrenches, 
Figs. 1 and 2, shows where the strains are 
transmitted when the wrench is properly 
used, as in Fig. 2, or abused, in Fig. 1. 

These strains are increased or decreased, 
according as the wrench is made to fit the 
nut on which you are wrenching ; and the 
practice that some mechanics have of only 
approximately setting the wrench to fit, is 
not only bad for the corners of the nut or 
head, but is bad for the wrench also. 

I can’t close this subject without saying a 
word about the practice, in some shops, of 
permitting the use of a screw wrench for 
everything. This, too, in shops that are 
turning out standard machinery of one kind 
or another, requiring hundreds of black or 
finished nuts, all of one size it may be, and 
yet the screw wrench (usually the monkey) 
does all the business, and for 99 per cent. of 
this work it is extremely unhandy and 
clumsy, to say nothing of marring the fin- 
ished work. 

1 inclose a drawing, Fig. 3, of a light but 
strong, malleable iron wrench that I have 
‘had a long time, and is one of a set fur- 
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nished by one of the large machine shops in 
Jersey to every mechanic they employ, and 
the time saved in handling work with it will 
make up for its extra cost over and above 
nothing in some shops, and a poor.cast-iron 
wrench or a monkey wrench in other shops. 

These wrenches are all stamped in the 
mold with their sizesfor both ends, and they 
fit every, time, and a closed wrench of this de- 
scription beats a screw wrench of any kind 
out of sight for all the work going through 
a shop, and for outside work the screw 
wrench, as against this malleable iron 
wrench, simply “ isn’t in it,” and a mechanic 
in the shop before mentioned would as soon 
leave his hammer behind as to leave a set of 
these wrenches behind when going out 
erecting. 

The case would be somewhat different if 
they were a heavy, clumsy tool, but they 
are not ; although light and nice to handle 
they are very strong, rarely breaking ex- 
cept when some smart chap uses one as aham- 
mer ; even then there is some redeeming por- 
tion left, for they quite as often snap off 
close up to the head under such abuse, and 
you have a good single-ended wrench left. 

Excuse my having so much to.say on this 
simple subject, but if it will influence one 
mechanic to treat his wrench as he should 
where he has been accustomed to treat it as 
he should not, or influence him to discard it 
altogether for a large per cent. of his work, 
in favor of a more suitable tool, I shall be 
quite satisfied, and feel that one person at 
least has abandoned an eighteenth century 
trick for twentieth century intelligence. 

Orosco C. Woomson. 

Newark, N. J. 


The Cost of Castings. 
Editor American Machinist : 
Referring to my previous letter in refer- 
ence to cost of castings, which was pub- 





not he use a nom de plume?) shows how he 
figures up the cost of his castings, and you 
partially correct him, but you leave the 
most ridiculous item of his statement un- 
touched. 

You are unquestionably right in consider- 
ing such materials as ‘‘bad castings,” 
‘* gates,” ‘“‘sprues” and ‘‘dump” to be of 
scrap value, no matter whether they appear 
on one side of the account as ‘‘ charge,” or 
on the other side as ‘‘ product.” But where 
does this foundry operate which uses coke 
costing $26 for 650 pounds? This is at the 
rate of $80 per ton for coke. At any point 
in this country where pig-iron can be had at 
$.0066 per pound, or about $14.75 per ton, 
coke should be procurable for about $3 per 
ton of 2,000 pounds, and the value of 650 
pounds of such coke is about 98 cents. 

The account should then stand about thus: 


* Charge.” 


300 Ibs. pig-iron, at $.0066 = .......... $1.98 
710 lbs. car wheels, at $.005 =..... ........... 3.55 
3,800 lbs. scrap, at $.0045 =.. ...... bs at alga dace 17.10 | 
870 Ibs. sprues, at $.005 = .........0 000 ceees - 4.35 | 
IE stu cesebdsastdicvdd $26.98 | 
Coke, 650 lbs., at iis ........- SG pixcyiesenes .98 
so cescaduadadescesdcieces 36.00 

sikdek cteeninkes ob abaeaeeneadenn $63 96 
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instance.” I cheerfully comply with this 
request, so far as I am able to do so. 

I have never witnessed this particulg, 


action, but have frequently observed the oil 
which had worked out on the side of a ney 
car wheel, where it may always be seen ey. 
tending in radial lines from the hub. pj, 
action seems to be similar to the f mation 
of radial icicles, and both to admit of the 
same explanation. In both cases we vbserye 
a fluid which is still adherent to the p.. 
volving body, since when water leaves the 
surface to move on in the tangentia! direp. 
tion, it does not all leave, but the sur ‘ace pe. 
mains wet. The question presented ‘iven jg. 
** What will be the behavior of a flui whic, 
remains adherent to a revolving !ody 
Experiment proves that it will simpy take 
the highest radial position. If water ie ap. 
plied to a revolving ball, it will accu:ulate 


Product. 


1,347 Ibs. bad castings, gate, etc., $.005 =... .. $6.73 

| 8,945 lbs. good castings, $.0144 = ........... 57.B 
5,292 

RS cre cece snebctead ite xcs $63.96 





Thus making the cost of the good castings 
$.0144 per pound, instead of $.0208, as you 
make it. It is somewhat doubtful if the 
quantity of coke is correct as given. In 
small heats, such as this, a ratio of 7 or 8 to 
1 is very good practice, and 800 to 900 
pounds of coke for such a melt would not be 
extravagant. Still this would not material- 
ly affect the cost of the castings. 

There are a great many little items of ex- 
pense in a foundry, such as sand, flour, mo- 
lasses, wire, chaplets, core irons, nails, flask 
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lished August 1st, and your remarks on 
same, I am afraid I did not make my mean- 
ing clearin the matter of the cost of the 
sprues, etc. It seems tome that the cost 
of sprues as given, .0176, has gone into them 
less, perhaps, a small amount for labor in 
molding, which could not be charged against 
the amount dumped from the cupola after 
molds are filled. This amount is so small 
and the actual figures so difficult to get, 
that I have neglected them. 

Under the head of sprues, I include every - 
thing, gates, bad castings, etc., that was re- 
turned to cupola from the previous heat ; 
and while Iam willing to admit that their 
actual cash value is less, I fail tosee why 
they: should not be charged at what they 
cost. 

A misplaced decimal point made me give 
the cost of coke ten times too much; it 
should be $2.60, but this, of course, does not 
affect the question at issue, and I am still, 

A BLocKHEAD. 


The Cost of Castings. 
Editor American Machinist : 
In your issue of August 1st a contributor 
signing himself ‘“‘A Blockhead” (why did 


Fig.3. 


UsE OF THE MONKEY WRENCH. 


lumber, etc., which belong to the cost of 
producing castings, and which will amount 
to nearly 10 per cent. of the total cost of 
iron, coke and labor ; so that .0144 x 1.10 = 
.01584 would be the shop cost of such cast- 
ings. To this must be added the loading 
expenses, such as clerk hire, rents, insurance, 
taxes and general expenses, all of which 
must be met before any profits ensue. This 
loading depending on each individual case, 
as a matter of course. 

I could wish that some of our competitors 
in the foundry business might adopt the 
method of cost keeping, which your con- 
tributor uses. It would have the effect of 
advancing prices. Castings are selling too 
cheap, anyhow. Wo. A. Boue. 

Pittsburg, Pa. 


Centrifugal Force—Radial Icicles. 
Editor American Machinist : 

In your issue of August ist, I am asked 
by Mr. J. H. Dunbar to explain why the 
icicles, which in cold weather are formed on 
a revolving grindstone or emery wheel in 
exposed situations, ‘‘are formed radially 
rather than some other shape—a spiral, for 


at its highest line. This is a very instruc. 
tive experiment, the ball being caused to re- 
volve only at such a speed that the water 
will not leave the surface. If oil be substi 
tuted in the place of water, the ball may be 
rotated more rapidly, and the oblate figure, 
formed by the accumulation of the oil on 
and near the highest line before its coliesion 
is broken, that is, before its deflection from 
the straight line of motion requires to pro- 
duce it a force sufficient to overcome its co- 
hesion, will be more marked. 

So if a body be revolved at the end of an 
elastic cord, it will revolve in a larger and 
larger circle as the velocity is increased, un- 
til the cord breaks, when its radial stress or 
resistance to deflection ceases, and it moves 
on in the tangential line. So we see that 
any motion of which any part of a revolving 
body is capable, so long as the centripetal 
bond continues unbroken, must be on a 
radial line. 

This would call for the accumulation of 
ice in a continuous ring around the grind- 
stone, the water that remained adherent 
when the principal portion was thrown off 
being frozen. The formation of icicles in- 
stead of a ring may, perhaps, be accounted 
for in this manner. Projections, however 
minute, in the surface of the stone would 
cause correspondingly higher accumulations 
of water at those points, and these would 
then tend to grow, all the water tending to 
them more and more strongly as they in- 
creased. The form of the icicles must be an 
interesting feature. I apprehend they must 
be large at the base. 

CHARLES T. PORTER. 





Bolt Tension, 
Editor American Machinist : 

If ‘‘ Superannuated” had known that my 
letter on the subject of ‘‘ Bolt Tension” was 
written about the same time as his concern- 
ing ‘‘The Safety Valve on the Monkey 
Wrench,” although published in a later issue, 
he would have also known that my letter 
was not in any way a criticism of his. If 


he will do me the honor to consider once 


more my comparison of the cylinder head to 
a safety valve (which has nothing to do 
with a safety valve on the monkey wrench) 
and the bolts to the spring of the safety 
valve, he will see, I think, that the initial 
stress on the bolts, collectively, like that on 
the spring, must be greater than the press- 
ure of steam upon the cylinder head (valve), 
or otherwise it will leave its seat. 

How much greater the collective stress 
must be than the steam pressure to mike 
the joint tight I will not try to be so “fine” 
as to say, even approximately, as I should 
imagine that it made considerable difference 
whether the joint were wide or narrow, 
made with a rubber gasket or a copper one, 
or metal to metal; whether it was scraped 
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on both cylinder and head, or rough- 
4 on both; whether the cylinder and 
head were both the right shape, so that the 
full stress of the bolts came on the joint or 
not, and some other little details of that 
sort, which are probably too ‘‘fine” for 
“Sy perannuated” to take any notice of, 
but I feel tolerably sure that it must be 
greater, and that ‘‘Superannuated’s” as- 
gum] ions as to the amount of stretch and 
compression are, therefore, while interesting, 
superiuous. Furthermore, I think it would 
not be difficult to find engines of high repu- 
tation, where the cylinder head joint is 
correctly designed, and the joint-making 
stress relatively small in consequence ; in 
the initial stress on the bolts and the 


true 


which 


stress (ue to steam pressure are each up 
preity close to the safe-working stress, and 
therefore their sum pretty well up to twice 
that stress, and if it is necessary, as ‘‘ Super- 
annuated” says, to deduct the initial stress 
from the safe-working stress to find the 
stress jue to steam pressure that the bolt 
wil! safely stand, then I would like him to 
explain how those engines continue to avoid 


the scrap heap. 
As for a safety valve on the monkey 


wrench, it has always been my experience 
that the spring of the jaws supplied a good 
deal more of that element than was strictly 


necessary, and that the place where the 
safety valve was most apt to be wanted was 
on the user’s feelings. 


Longdale, Va. a. E. JOHNSON, JR. 





An Inquiry About Steam Expansion. 
Kditor American Machinist: 

A short time ago I read a description of 
De Laval’s steam turbine, and of the way 
that it operates. It was an interesting de- 
scription, but I was somewhat surprised to 
read that it used steam expansively, and 
wish to ask if this statement is correct. It 
will be remembered that in using this ma- 
chine steam is simply blown out against it, 
the turbine being so made that as the steam 
strikes it a rotary motion is imparted ina 
way somewhat similar to that in which 
water causes some kinds of water wheels to 
revolve. As the steam issues in one con- 
tinuous blast, where does the expansion 
come in? Itis trueina certain sense that 
all engines use steam expansively, including 
the full-stroke throttling machine, for if 
steam were not expansive we could not use 


it at all, or at least in the way that we do, 
and with the same results, for in that case it 
would not come out of our boilers at all. 


It is also true that when steam is confined 
under pressure, and then allowed to escape 
into the atmosphere, it does expand so that 
its velocity is increased, but does this fact 
warrant usin saying that this turbine uses 
steam expansively? Let us review briefly 
what is meant when we speak of a motor 
using steam expansively. In the case of 
the ordinary steam engine, the steam is 
admitted during a portion of the stroke, the 
supply is then cut off, and what is already 
in the cylinder is allowed to expand to the 
end of the stroke. 

Gut this is quite different from opening a 
globe valve in a steam pipe, and allowing 


the steam to rush out in a continuous stream 
or Slast. Is it proper to claim that this 
sicon turbine used steam expansively? It 


m.) be claimed that when the steam leaves 
pipe and strikes against the turbine it 

i carts to the latter the velocity due to the 
vased velocity of expansion, but again I 

is this proper? If steam flows into the 
«mosphere, where it encounters no resist- 
ance but the atmosphere, at a certain rate, 
(oes it flow at the same rate when striking 
“sainst an iron machine, and doing useful 
"k in that way? Two men may be hold- 

ing the nozzle of a hose, delivering a stream 
©: water on toa fire. As long as the water 
is delivered freely into the air they hold the 
-ozzle easily, but if they turn it so that the 
‘ream of water strikes a brick wall at short 
range, what will the consequence be, will 
‘here not be a backward movement some- 
where? Again, suppose that this nozzle is 
fastened to a stout post by a swivel joint so 
‘hat it can be turned in any direction, but 
cannot be thrown backward. Let us now 
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try the same experiment as before. The 
nozzle cannot be thrown backward, but as 
there is a thrust on it, does it not show that 
the velocity of the water is reduced? Does 
it not affect the escape of steam in the same 
way ? 

We are told that the steam turbine is an 
efficient machine, and if this is true, is it 
not because there is no cylinder in which to 
condense the steam while it is yet under 
pressure? When steam issues from a pipe 
in a continuous current, and immediately 
does its work, it has but little chance to 
return to water, until after its mission is 
accomplished; and if this is not an important 
consideration in the use of this machine, I 
should be pleased to be informed of it, and 
until then I will let the matter rest in the 
form of an inquiry. W. H. WAKEMAN. 


Pressure on Crank Pin, 
Editor American Machinist : 

Mr. W.H. Wakeman scarcely bears out 
the title of his paper, ‘‘ Facts for Young En- 
gineers,” when dealing with the subject of 
pressure per square inch on a crank pin 
(page 629, August 8, 1895); for, instead of 
stating ‘‘ facts,” he lightly touches on cer- 
tain questions which he leaves unanswered, 
and makes sundry references without arriv- 
ing at any definite conclusion. 

With all due apology, therefore, to Mr. 
Wakeman, the following line of considera- 
tion is suggested for ‘‘ young engineers,” 
and also any others who may be in doubt 
concerning the area resisting pressure ap- 
plied to a crank pin. 

(A) Consider the piston at the commence- 
ment of stroke with full steam load on, but 
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the engine at rest. Now, whether we re- 
gard the pressure and resistance as forces 
acting along the central line, or conceive a 
number of lesser forces acting parallel to the 
central line and at regular distances apart, 
the same result may be observed; namely, 
in Fig. 1,a point A in which the action 
takes place on a surface at right angles to 
the lines of pressure, and points B B where 
no resistance can possibly take place because 
of the surfaces being parallel to the line or 
lines of force. It may not be strictly cor- 
rect to refer to parts of a circle as being at 
right dngles, or parallel, to lines of force, 
but a due regard for the limits of the parts 
considered will prevent any misunderstand- 
ing. Consequently, the degree of resistance 
with reference to unit area of contact surface 
will vary from the highest at A to zero at 
B. And if the whole of the contact surface, 
B A B, be resolved into its vertical and 
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horizontal components, the vertical parts, or 
the resisting surfaces proper, will be found 
to aggregate an area equal to the product of 
the diameter of the pin multiplied by its 
length. And the general conclusion, there- 
fore, with reference to such surfaces under 
pressure is, that the actual area resisting 
pressure is the aggregate area of the projec- 
tion of all points in contact, the projections 
being made parallel to the lines of force, 
and on a plane at right angles to the direc- 
tion of the forces. 

(B) Another illustration’ may make this 
clearer to the ‘“‘ young engineer :” Since 
we are supposing the engine at rest, the con- 
ditions will not be altered if we conceive the 
crank pin contact surface to be that indicated 
by the section, Fig. 2, the surface being 
composed of vertical and horizontal parts. 
In the section, the sum of the horizontal 
lengths to the right of C D equals the sum 
of the vertical lengths ; and since the latter 
equals the length of the diameter 0 D, the 
total length of line of contact equals twice 
the diameter. But this line of contact is no 
more a factor in the resisting area than the 
half circumference was in the last considera- 
tion ; and surely no one will claim that the 
horizontal surfaces in Fig. 2 are concerned 
in the work of direct resistance. Clearly, 
then, the vertical surfaces alone resist the 
pressure applied ; and these will be found to 
aggregate an area equal to the product of 
the diameter of pin multiplied by its length. 

(C) Consider the case of a loosely fitting 
pin where the contact surface is only a part 
of the curve, as at HF G, Fig. 3. Now, 
applying what has already been shown, the 
resisting area in the case of Fig. 3 will not 
be the length of the pin multiplied by the 
length of the arc H FG, but the area due to 
the length of the pin multiplied by the 
length of the chord Z G, or its projection 
HK. 

Regarding pressure on the oil: This, of 
course, will be the same as that on the op- 
posing surfaces, and will vary, per unit area 
of contact surface, from the highest at A to 
zero at B, Fig. 1. But the pressure per 
square inch of projected area will be the 
same at any part. 

It may not be out of place to call the 
‘‘young engineer’s” attention to the fact 
that a sufficiently large pin—large as to di- 
ameter multiplied by length, when properly 
fitting in its box, seldom gives trouble on 
account of ‘‘heating.” Experience has 
shown within certain limits what the press- 
ure per square inch should be (preferably 
not to exceed 900 pounds per square inch of 
projected area), and any excess of pressure, 
whether due to increase of load, or decrease 
of projected area, is liable to produce ‘‘ heat- 
ing.” This may be shown by comparing 
Figs. 1 and 3. In the latter case the pro- 
jected area is only one-half that of the 
former, and, other things being equal, the 
pressure per square inch will be doubled, 
thus intensifying the heating effects on the 
opposing surfaces, and aggravating the 
trouble by impoverishing the possible results 
of the lubricant. 

Another trouble with a loose pin, as in 
Fig. 3, is that known as ‘‘knocking.” This 
is familiar to all, but it may have a further 
interest for some because of its measurable 
character. The ‘‘ knocking” is produced 
by the pin or box striking opposite sides, 
and changing point of contact, as from FY 
to VN. In any case this will occur at the be- 
ginning of each half stroke, and there may 
be additional occurrences due to excessive 
fluctuations in speed. Evidently, the loss of 
energy due to this defect will be represented 
by the total resultant piston load multiplied 
by the distance M. Consequently, in addi- 
tion to the work done against crank pin, 
frictional resistance is the direct loss of this 
appreciable amount of energy plus the 
damage done to the parts receiving the ham- 
mer-like blows. G. W. Scorr. 


Ravenswood, III. 


Strength of Gear Teeth, 
Editor American Machinist : 


Permit me to make a few comments on 
the table for ‘‘ The Horse-power of Spur 
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Gears,” published over the signature of 
“*M. E.,” in the Macurnist of August 15th. 

I do not wish to appear hypercritical or 
censorious, but I am compelled to say that 
the table referred to reminds me of ‘‘ Look- 
ing Backward” more than anything since 
the day of Edward Bellamy. 

It took me not quite half a minute to 
place my hand on the ‘‘ twenty-three differ- 
ent rules” to which I think ‘‘ M. E.” refers, 
and which I found at once ina collection 
made by my old friend, Mr. John H. Cooper, 
of Philadelphia, and published by him in 
the Journal of the Franklin Institute for 
July, 1879. 

Mr. Cooper analyzes these rules, and 
works them all out to their results from the 
basis of a gear of 5 feet diameter and 8 inches 
pitch, with face 2.5 times pitch, the usual 
allowance, or 7.5 inches, and making 60 
revolutions per minute. 








@. F. 

From the formula of Boulton & Watt he gets..66.17 
=F ‘* —* Carmichael (1814) he gets.47.06 
** Robertson (1814) he gets. .56.09 
** Buchanan (1841) he gets. .53.18 
SO nav ctvnxercvuetd 80.78 

Now these old formule are always sup- 
posed to allow ample strength for ‘‘ corner 
contact,” and in the data from which Boul- 
ton & Watt’s rule is formed, given by Mr. 
Cooper, the factor of safety, or excess over 
breaking strain, is plainly shown to be 15 to 
1. This should certainly be a sufficient al- 
lowance for such cases. Now from ‘‘ M. E.’s” 
table the power to be got from such a gear 
at one revolution per minute is 0.456, or at 
60 revolutions, 27.36 horse-power, and if we 
follow his calculations and multiply three- 
fourths of that by 2.5 for the width of face, 
we only get 51.8 horse-power, or less than 
any of the old rules except ‘‘Carmichael,” 
even for full contact of the teeth. 

I shall not attempt to follow ‘‘M. E.” in 
his calculations, but he says he allows 1,000 
pounds for the stress on the material, while 
Boulton & Watt only allowed 480 pounds. 

Now in 1890 I had to make some calcula- 
tions for a pair of gears to transmit 600 horse- 
power and referred to Mr. Cooper’s paper, 
which he had sent me long since. Looking 
over the Boulton & Watt rule, I decided to 
work out a new one for myself on the basis 
of 7,500 pounds, as the breaking strain, and 
500 pounds for the safe one, on a cast-iron 
cube of 1 inch, and a face of 2.5 pitch, the 
gears being in full contact, but of one tooth 
only. I made such a formula and from it 
deduced a result of 149.226 horse-power, 
which I found to agree very closely with 
that from Jones & Laughlin’s rule of 147.27 
horse-power, Nystrom’s rule for two teeth of 
295.59, and Haswell’s of 138.23 and 168, 
which average 150.61 horse-power. This 
convinced me tbat ull these old formule 
made ample allowance for corner strain, and 
as no sane man would now put up gears 
with the intention of running them in that 
way, and no good mechanic would allow 
them to run so, I can see no value in a table 
which reduces the power of gears to one- 
third that allowed by Boulton & Watt. 

I afterwards worked out for my own amuse- 
ment a full gear table, which was published 
in the Journal of the Franklin Institute for 
September, 1890. 

I submitted my formula to the late Jas. B. 
Francis, who pronounced it ‘‘amply safe,” 
and gave me his own short rule for determin- 
ing the thickness of a tooth, which is 


a/ pressure in pounds X .020. This is sim- 
ple enough, and comes very near mine, al- 
lowing the thickness to be 0.47 pitch. 


Sam’L WEBBER. 
—~ me 


E. J. Whittaker, a retired officer of the 
Engineer Service of the United States Navy, 
who served on the United States man-of-war 
‘** Minnesota” in the late war, participated 
in the battle between the ‘‘ Merrimac” and 
the ‘‘ Monitor,” and with Farragut in the 
Gulf blockade, and at the Fort Fisher en- 
gagements, died at Sackett’s Harbor, N. Y., 
on the 2ist inst., aged fifty-six. He was 
born at North Adams, Mass. He was 
placed on the retired list May 9, 1895, 
having, in the closing days of his service, 
been Fleet Engineer of the North Atlantic 
Squadron. 
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Higher Wages. 

We are informed that too much fuss is 
being made about advances in wages, that 
the excessive agitation of the subject, and 
reading numerous reports of advances, are 
making workmen uneasy and dissatisfied, so 
that they are loading the desks of their 
employers with requests for increases, most 
of which cannot be granted. It is suggested 
that we should write an editorial deprecat- 
ing this condition of affairs. 

We very much regret that any manufact- 
urer should find himself unable to grant an 
asked-for increase of wages, and wish that 
every one of them were so prosperous as to 
make him feel as though he must raise 
wages, whether asked to do so or not. But 
we cannot with a clear conscience affirm that 
we are sorry that men are asking for in- 
creased wages. Nor do we believe that any 
manufacturer who really thinks about it, 
can place his hand on his heart and say he 
wishes all workmen would be satisfied and 
content to get along with whatever wages 
they may happen to be receiving. There 
are countries where workmen are apparently 
entirely satisfied. They work along from 
year to year upon wages barely high enough 
to sustain life, and seem to have little or 
no ambition to better their condition. Are 
manufacturers better off in such countries 
than they are here where they are troubled 
with ambitious workmen, constantly striv- 
ing to better their condition? We trow not. 

What is it but the ordinary process of 
barter that fixes the ruling rates of wages, 
the same as it fixes the ruling rates of pay- 
ment for about everything else? The man 
who has anything to sell gets the highest 
possible price for it, and the man who buys, 
buys as cheaply as he can, and no one thinks 
of blaming either of them, nor do the parties 
who deal with each other think of feeling 
ugly about the matter, unless it is labor that 
is being bought and sold. 

A manufacturer who finds that the man 
he has been buying his iron of wants a 
higher price for iron, promptly informs him, 
of course, that he cannot pay a higher 
price, and that he can buy iron of another 
at lower figures. In the meantime he looks 
about, and, finding he cannot really do 
better, he pays the advanced price—pays 
it cheerfully, knowing that the advance is 
an indication of better times, and that his 
competitors must also pay higher prices for 
their iron, and that prices of his product 
must either go higher, or remain at a higher 
figure than they otherwise would. He does 
not think of blaming the iron man for asking 
higher prices; in fact, thinks he would be 
foolish if he did not. The workman just 
as much expects other people to look to 
their own interests, with decent regard for 
the equal rights of others. But when these 
two men come together to discuss wages 
they too often forsake reason, refuse to 
discuss the matter calmly and dispassion- 
ately, fail to recognize that each is justified 
in presenting his own side of the case as 
strongly as possible, and in finally refusing 
to trade, except upon terms that are satis- 
factory to himself. 

It is natural for a manufacturer who is 
asked for an increase of wages amounting 
to, let us say, $50 a day increase in his 
pay roll, to consider that his daily output of 
work will actually be increased in cost by 
that amount, and that his margin, which in 
many cases is undoubtedly too narrow 
already, will be made that much narrower, 
and perhaps reduced to a minus quantity. 
But this by no means always follows. It 
has been demonstrated many times that in- 
creased wages are often accompanied by 
and seem to cause decreased cost of pro- 
duction. The higher wages attract better 
and more ambitious men, enabling those 
who are less efficient and without ambition 
to be weeded out. More and better brains 
are applied to the work ; and brains count 
for more than muscle in these days. 

There are builders of machinery—lots of 
them—who are paying fair rates of wages 
—fully as high rates as are paid by any of 
their competitors for similar service, who 
are yet receiving their share of requests 
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for advances. But we do not think this 
should worry them in the least ; it simply 
indicates that they have ambitious men in 
their employ, who want all they are worth. 
If these men are sensible as well as am- 
bitious they will be easily able to discover 
by a little investigation whether or not a 
fair rate is being paid, all things considered, 
and will govern themselves accordingly ; 
but if they are not sensible then they are 
not worth employing anyway, and had 
better be allowed to go where they think 
they can do better. 

We believe in the real economy of rela- 
tively high-priced skilled labor, and think 
the true principle is to pay whatever is 
necessary to pay in order to secure the best 
grade of labor for the work to be done. 
We do not believe in the railroads’ plan of 
paying all men doing similar work exactly 
the same rate of wages. Each individual 
should be dealt with in accordance with his 
value in the place he occupies, or can fill ; 
and it should be understood that it is no one’s 
business what rate of wages he receives, 
except his own and his employer’s. 

It is to be remembered that, while the 
interests of a given manufacturer, taken in 
the narrowest sense, may seem to demand 
low rates of wages, he isin every way and 
broadly interested in high wages, the higher 
the better, and if he assures himself that he 
is paying at least as high rates as his com- 
petitors are paying for the same service, he 
need fear no serious trouble. But when a 
manufacturer finds that he really cannot pay 
as good wages as his competitors are paying, 
it is time for him to look to his shop organi- 
zations, his equipment and methods. It has 
been demonstrated many times that this is 
a symptom of decadence which cannot be 
cured by still further reduction in wages, 
and such shops have been restored to pros- 
perity under new management that paid 
higher wages. 

But whatever is done about wages, neither 
those who pay them nor those who work 
for them should forget that it is always in 
order to be reasonable, and to listen to the 
other side of the story. 


ee 


The Destructive Use of Tools. 





The everlasting monkey wrench seems to 
be asserting its rights to some consideration 
in our columns just now. A correspondent 
in this issue gives us a sketch of his wrench 
that he has used, as he tells us, for years. 
His treatment of the wrench has evidently 
been different from that-which it receives in 
many hands. It is reasonably certain that it 
has done him more and better service than if 
he had used it less carefully, or, perhaps, it 
would be more proper to say less correctly. 
What has been good for the wrench has also 
been good for the work. The long life of 
the wrench has been also a useful and credit- 
able life. Nothing, probably, has exasper- 
ated us more in the course of our mechan- 
ical life than the abuse of the monkey 
wrench. The customary abuses which our 
correspondent cites are mostly of such a 
character that they can be attributed to an 
ignorance of mechanical principles, or, at the 
worst, to thoughtlessness. We could have 
wished that he had gone a little farther, and 
shown by actual computation how great is 
the strain thrusting the jaws of a wrench 
apart when itis not closed tightly upon the 
nut or bolt head operated upon. Theabraded 
corners of tap and reamer heads are in evi- 
dence in too many shops upon this point, 
and the worn surfaces of the wrench jaws 
themselves tell the same story. 

But in addition to the sins of ignorance 
and thoughtlessness the monkey wrench 
fiend continually perpetrates others that are 
willfully and wantonly destructive. There 
is the use of the wrench for a hammer. It 
injures and soon ruins the wrench, and the 
wrench always mutilates what it is applied 
to, while it only remotely accomplishes the 
duty intended. The makers of wrenches are 
more or less to blame for this practice in 
continuing to muke the head of the wrench 
in a shape suggestive of ahammer. Metal 
would be saved by changing the shape, and 
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hammering with the wrench might be rep. 
dered. practically impossible. 

No one ever put a pipe on the handle of g 
wrench to get a greater purchase that wags 
not guilty of deliberate wrong-doing. | gnor. 
ance or thoughtlessness have nothiny to do 
with a case of that character. But the worst 
crime against the wrench that fiendist\y jp. 
genious malignity has ever invented is that 
of hammering on the back of the handle 
ferrule. It makes a real mechanic’s blood 
boil to see such an operation as that. Eter. 
nally blasted should be the mechanica! repy- 
tation of any man who could acquies«cntly 
stand by and see such an atrocity co:nmit- 
ted. Incredible as it may seem, however, 
thereis an aggravation that may still be viled 
upon it all. It is for a man to tell you that 
it is his own wrench. An outrage isan out. 
rage, and though in our own perso: or 
pocket we do not suffer it, we still have 
sympathies that cannot be entirely be- 
numbed. 

This seems to open a rather large topi.. A 
topic too extensive to be treated here. We 
may say, however, that in our opinion no 
circumstances and no exigencies of trade 
can justify the abuse of tools, either the 
small tools of the workman or the ma- 
chine tools of the shop. Nothing can 
justify it because it does not pay, an no 
good can ever be accomplished by it. The 
workman or the proprietor who does not re- 
spect his tools enough to preserve them in 
their accuracy and integrity will not respect 
the product of his tools, and his output will 
not deserve an honorable place in the mar- 
ket. It is apiece of pure fiction that repre- 
sents a shop proprietor as going into a dclib- 
erate computation of profit and loss and 
deducing from it the conclusion that it pays 
to use his machinery in a more or less de- 
structive way ; that the loss in the value of 
his machinery or tools may be made up 
many times over in the increased amount 
and value of his product. In machine work 
the job that permits a machine to be tested 
to the full capacity of its strength is the rare 
exception rather than the rule, and the rare 
job that does permit as heavy cutting asa 
tool is capable of still does not, therefore, 
involve an overcrowding of the tool. A 
properly designed and constructed machine 
tool for heavy work will carry all the cut 
that the belt will drive and can do no more 
than that. As it is constructed in every 
part to stand that strain upon it constantly, 
if necessary it will do that very thing day 
after day and year after year. It cannot be 
overcrowded or overworked. With an 
amount of care that should not interfere to 
reduce its possible output, the tool should 
be practically as good as new after ten years 
of service. 

As amatter of fact, properly designed ma- 
chinery wears out slowly, and machine tools 
more slowly than most lines. They certainly 
last as long as they ought to as far as their 
wearing out is concerned. Not one-twen- 
tieth part of the machine tool-builders’ output 
to-day is for the replacing of worn-out ma- 
chinery. Improved machinery in place of 
the obsolete, and machinery for new pur- 
poses and for the extension of productive 


‘capacities everywhere give the machine shop 


of the day almost its entire employment. 
ee 


The Deadly Soda Fountain, and No 
Inquest! 





In Richmond, Va., a few days ago, 4 
‘*soda fountain,” or, more properly, a cyi- 
inder containing carbonic acid under consi:!- 
erable pressure, exploded, killing almost i- 
stantly one man and seriously injuring 
another. The circumstances, as given to the 
press, show the conditions to have been such 
as we have heretofore indicated as highly 
favorable for the occurrence of similar cata: - 
trophes. The explosion occurred a little 
after one o’clock in the afternoon. Two 
men were taking the receiver froma de- 
livery wagon and allowed it to strike the 
sidewalk, when it exploded, giving one max 
a fearful cut across his forehead, down the 
left side of the face to the jugular vein, 
which was severed, and of course killing him 
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a few minutes. The other man was 


nocked down and badly injured about the 
head. 


Che tank had been exposed to the sun, 
nd the pressure in it had consequently been 
siderably increased with the rise of tem- 
erature, and of course there was nothing 
ea safety valve about it. The testimony 
¢ all the witnesses was that the tank did 
t fall, and it could consequently have re- 


ceived but a slight jar. 


“he most incredible part of the occurrence 
ine after the fatal explosion. The coroner 


--sived and decided ‘‘after a careful in- 


‘ry ” into the cause of the accident that he 
“ld not interfere, deeming an inquest un- 
-ssary, for if any one was culpable it 

ist have been those who were wounded. 
And this thing is going on all over the 
itry. It is only by the kindness of an 
.ppreciative reader that this case is brought 
ir notice. This is a mechanical journal 
this matter may be none of our busi- 
ness, but surely it is necessary to go out of 
the way if it is possible thereby to help to 
chock such outrageous disregard for human 
life. It is high time that competent engi- 
neers were employed to design these cylin- 
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Questions of general interest relating to subjects dis- 
cussed in our Sohamns will receive attention in this 
department. The writer's name and address should 
always accompany Ge coon. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questi are losed with a business 
communication, they should be written on a@ separate 
sheet. We cannot undertake to answer lions in 
“next issue.’ This department is usually crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 


(329) H. B., Philadelphia, asks: In the 
formula, area of port opening = area of 
cylinder < piston speed in feet per minute 
-+- 2, can the following values be used for 
xz: 5,000 for H. P., 7.000 for M. P. and 9,000 
for the L. P.?. A.—Those figures might be 
used, but it would not be wise to doso. The 
port area is usually taken as a certain pro- 
portion of the piston area, running, say, 
from one-eighth to one-sixteenth. Yeur 
figure for H. P. gives one-tenth for 500 feet 
piston speed, and that would be sufficient ; 
hut the successive piston areas in a triple- 
expansion engine are usually a little more 
than double that of the preceding, and with 
port areas to correspond your divisors should 
be 5,000, 10,000 and 20,000. In the trans- 
atlantic steamer ‘‘ New York,” the cylinder 
ratios are 1, 2.49 and 6.8, and the port areas 
are exactly doubled for each succeeding cyl- 
inder, this being accomplished by the use of 
similar piston valves, one for the first cyl- 
inder, two for the second and four for the 
third. 2. Give formula for finding diameter 

furnace for either a 1, 2, 8 or 4 fur- 
ice boiler. A.—This matter cannot prop- 
erly be embraced in a formula. The best 
practice is only to be learned by a compari- 
son of the various boilers in use. Furnaces 
should not be less than 36 inches in diameter, 
nor more than 48 inches. With one furnace 
‘he shell may be up to9 feet in diameter, 
with two furnaces up to 13 feet 6 inches, 
and with three up to 15 feet. The boilers of 
the ‘ Paris” are 15 feet 7$ inches diameter, 
with four furnaces 3 feet 3 inches diameter. 
}. Name some books that a young drafts- 
man ought to have. A.—See answers to 
similar questions in our issues of January 
‘1, 1894, February 22, 1894, July 5, 1894, 
and September 27, 1894. 


(380) J. A. F., Shamokin, Pa., writes: 
in answer to Question No. 286, where 
should the key be placed in a split pulley 
or fly wheel, you advise the placing of it 
‘n the middle of the semi-circle between the 
oints, and add that care should be exercised 
© prevent the key from bearing hard 
igainst the top of the keyway, as there 
would be danger of subjecting the bolts to 
an excessive stress, and if there were danger 
of the key bearing against the top, it might 
be better to place it 45 degrees around 
toward one of the joints, but the half of the 
pulley could not then be removed without 
first taking out the key. Now, why would 
it not be better to place the key right in the 
joint, and would not that relieve the bolts 
of nearly all the tensile stress, and could 
not the top of the pulley be taken off with- 
out taking out the key by starting the 
opposite side of the wheel a little first? 
A.—We have nothing to add to our former 
answer upon this question. We have almost 
invariably seen the key placed in the middle 
of the semi-circle, and have never seen any 
trouble on account of its being placed there. 
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With the key at 45 degrees, the half of the 
pulley containing the key could not be taken 
off without taking out the key ; but that is 
a matter of no importance, as the other half 
of the pulley could be removed first, and 
the key would then be slack enough to be 
removed easily. There are some objections 
to placing the key in the joint, the chief 
one, perhaps, being that there is a little 
uncertainty as to how close the joint would 
come together, and that would affect the 
fit of the key. It is better to have the joint 
a little open and let the pulley pinch the 
shaft, and-then the key usually has little to 
do. 2. Where can application be made for 
a position as molder in the U. 8. Navy? 
A.—Apply at any navy yard where there is 
a foundry in operation. 


(831) C. E. P., Chicago, Ill., writes: I 
have a gear or rather a sprocket wheel with 
9 teeth and 8-inch circular pitch, and I want 
to find the pitch circle. I divide 3 1416 by 
8 inches and get .3927 inch pitch, and then I 
divide 9 by .8927 which gives me 22.918 +” 
for the diameter of the pitch circle. By 
another method I take the sine number 
out of Brown & Sharpe’s gear book, which is 
.84202, and then I divide 8 by this .34202 
which gives me 23.8944, which is .376 inch, 
or 8inch more than the first one. Where is 
the trouble? . A.—The last division and 
subtraction above are incorrect. The differ- 
ence between the first result and that ob- 
tained by the second method seems to be the 
difference between using the arc or the chord 
as the measure of the circular pitch. If the 
distance from the centér of one tooth to the 
center of the next is measured along the 
pitch line, that line in this case being an arc 
which is one-ninth of the circumference of a 
circle, then the length of this arc multiplied 


by 9 will give the complete circumference, 
and this divided by 3.1416 will give the 
diameter. Butif the pitch is measured in 


straight lines from the center of one tooth to 
the center of the next then these lines will 
form the sides of a polygon, and the circle 
will be circumscribed about the polygon. 
The side of a nonagon being 1 the diameter 
of its circumscribed circle will be 2.9238, and 
the side in the above case being 8 the diam- 
eter is 2.9288 X 8 = 23.3904, which is pre- 
cisely the result that you would have ob- 
tained if you had performed the division cor- 
rectly. 2. I have books that tell how to 
get the tangent, co-tangent, secant and co- 
secant provided I know the sine or cosine ; 
now can you give me the rule for finding the 
sine and cosine? I have a book of trigo- 
nometry. but Iam unable to find anything 
in it. Whether it is in there and I cannot 
see Ido not know. A.—Tables of sines and 
cosines are to be found in the engineers’ 
pocket-books, and probably in your trig- 
onometry. The length of the sine is given 
as a decimal, the radius being assumed to be 
1 and the angle being known. 


(832) A. B., New York, writes: Please 
give principal dimensions of hull and en- 
gines of the Sound steamers ‘‘ Providence,” 
** Plymouth,” ‘‘ Pilgrim,” *‘ Puritan,” ‘* Pris- 
cilla,” ‘‘ Connecticut,” *‘ Maine,” and ‘‘ Rich- 
ard Peck.” Also give name of designer of 
these boats, when and where built, and num- 
ber of passengers carried. 4d.—The ‘“‘ Provi- 
dence” was built in 1866. The hull was 
built by William H. Webb, New York ; 
length over all, 373 feet ; length on water 
line, 868 feet ; breadth over guards, 84 feet 
6 inches ; breadth of hull, 47 feet 6 inches ; 
depth of hull, molded, 17 feet 3 inches ; 
draught of water, light, 9 feet 8 inches ; 
registered tonnage, 2,962 ; net, 2,064. Sim- 
ple beam surface-condensing engine, 2,900 
horse-power, built by the Morgan Iron 
Works. Cylinder, 110 inches diameter ; 
stroke, 12 feet; maximum revolutions per 
minute, 19. Three boilers 35 feet long and 
18 feet diameter ; grate surface, 510 square 
feet ; heating surface, 13,850 square feet ; 
average steam pressure, 18 pounds. Side 
wheels, 38 feet 8 inches in diameter, 12 feet 
wide with stepped buckets. Accommoda- 
tions for 1,200 passengers. Steamboat ‘* Ply- 
mouth”: Length over all, 366 feet ; length 
on water line, 351 feet 8 inches; breadth 
over guards, 87 feet; breadth of hull, 50 
feet ; depth of hull, molded, 21 feet 8 inch- 
es ; draught of water, light, 10 feet 10 inch- 
es ; registered tonnage, 3.779. Four-cylinder 
double-inclined triple-ex pansion engine, 5,500 
horse-power. The ‘‘ Pilgrim” was built in 
1882, by John Roach & Son, Chester, Pa. 
Hull of iron, double bottom ; length over all, 
890 feet; length on water line, 375 feet ; 
breadth over guards, 91 feet; breadth of 
hull, 50 feet ; depth of hull, molded, 18 feet 
6 inches ; draught of water, light, 11 feet 8 
inches ; registered tonnage, 3,484 ; net, 2,512. 
Vertical beam, surface-condensing engine, 
5,800 horse-power, cylinder 110 inches di- 
ameter, 14 feet stroke. Boilers of steel, four 
in number, of the return tubular type, 25 
feet 4 inches long, 10} feet high and 14} feet 
wide ; total grate surface, 689 square feet ; 
side wheels, 41 feet diameter; speed, 20 
miles per hour. The ‘ Puritan” was built 
in 1888, designed and built under the direc- 
tion of George Peirce, of the Old Colony 
Steamboat Co.; the hull was built by John 
Roach & Son, Chester, Pa.; the engine and 
boilers were built by W. & A. Fletcher Co., 
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New York, now in Hoboken, N. J. Length 
of steei double hull over all, 419 feet 4 inch- 
es ; length on water line, 403 feet 4 inches ; 
breadth over guards, 91 feet; breadth of 
hull, 52 feet ; depth of hull, molded, 21 feet 
4 inches ; draught of water, light, 11 feet 8 
inches ; registered tonnage, 4,598 ; net, 3,075. 
Compound vertical beam surface-condensing 
engine, 7,500 horse-power. High-pressure 
cylinder, 75 inches diameter, 9 feet stroke ; 
low-pressure cylinder, 110 inches diameter, 
14 feet stroke. Eight boilers, of steel, of the 
Redfield type. Grate surface, 850 square 
feet ; heating surface, 25.500 square feet. 
Feathering side wheels, thirteen steel buck- 
ets in each, 14 feet long, 5 feet wide. } inch 
thick ; 860 state rooms, and sleeping ac- 
commodations for nearly 1,000 persons. 
Average speed, 20 miles per hour. The 
‘“Priscilla” was built in 1893-4, designed by 
George Peirce. The hull is of steel, double, 
built by John Roach & Son, Chester, Pa. 
The engines and boilers were built by W. & 
A. Fletcher Co., Hoboken, N. J. Length 
of hull over all, 440 feet; length on water 
line, 424 feet ; breadth over guards, 93 feet ; 
breadth of hull, 52 feet 6 inches ; depth of 
hull, molded, 21 feet 6 inches; draught of 
water, 12 feet 6 inches; registered tonnage, 
5,292. Double-inclined compound engines, 
8,500 horse-power. High-pressure cylinders, 
51 inches diameter ; low-pressure cylinders, 
95 inches diameter; stroke, 11 feet. Ten 
steel boilers, Scotch type, 14 feet diameter, 
14 feet 6 inches long, three furnaces in each 
boiler ; total grate surface. 850 square feet. 
Feathering side wheels, 35 feet diameter ; 
buckets, 14 feet long. Sleeping accommo- 
dations for 1,500 passengers. Speed, 22 
miles per hour. All these boats belong to 
the fleet of the Fall River Line. The ‘* Con- 
necticut” was built in 1889. The hull is of 
wood, constructed by Robert Palmer & Son, 
Noank, Conn. Length over all, 358 feet ; 
length on water line, 345 feet ; breadth over 
a. 87 feet; breadth of hull, 48 feet ; 

epth of hold, 18 feet ; registered tonnage, 
3,399. The engines were built by Wm. 
Cramp & Sons, Philadelphia, Pa.; type, 
double-inclined direct-acting compound os- 
cillating surface condensing engines; di- 
ameter of high-pressure cylinder, 56 inches ; 
diameter of low-pressure cylinders, 104 inch- 
es; stroke, 11 feet. The feathering side 
wheels are 28 feet in diameter from center to 
center of bucket trunnions, 12 buckets in 
each wheel ; length, 14 feet ; width, 4} feet ; 
average dip of wheel, 6 feet. Sleeping ac- 
commodations for 800 passengers. The 
‘** Maine” was built in 1892 by ‘the Harlan & 
Hollingsworth Co., Wilmington, Del. Hull 
of steel ; length over all, 310 feet ; length on 
water line, 302 feet 7 inches ; breadth over 
guards, 60 feet ; breadth of hull, 44 feet 10 
inches; depth of hold, 17 feet 4 inches; 
average draught of water, 12 feet 6 inches ; 
registered tonnage, 2,395. Engine, inverted 
direct-acting surface-condensing, triple-ex- 
pansion’; diameter of cylinders, 28, 45, 51, 
51 inches ; stroke, 42 inches. Four steel 
boilers, Scotch type, 13 feet 6 inches diam- 
eter, 11 feet 6 inches long. One four-bladed 
propeller, 13 feet 6 inches diameter, 18 feet 6 
inches pitch. The ‘‘ Richard Peck ’’ was de- 
signed by A. Cary Smith, New York, and 
built in 1892 by the Harlan & Hollingsworth 
Co., Wilmington, Del. The hull is of iron 
frames and steel plating ; length over all, 
816 feet; length on water line, 300 feet ; 
breadth over guards, 62 feet; breadth of 
hull, 48 feet ; depth of hold..18 feet 6 inches ; 
draught of water, 10 feet 6 inches, loaded ; 
registered tonnage, 2,906. Two triple-ex- 
pansion engines ; diameters of cylinders 24, 
88, 60 inches ; stroke, 80 inches. Six steel 
boilers, Scotch type, 13 feet diameter, 12 
feet long. Two four-bladed propellers, 10 
feet 6 inches diameter, 15 feet 6 inches pitch. 
Average speed, 20 miles per hour. 
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English Railway Racing. 





In this slow land of ours we have no such 
excitements as the racing of railway trains 
upon the great thoroughfares of travel, but 
there has lately been in progress in Great 
Britain a continuous trial and competitive 
reduction of speed between two great lines 
of railway over a distance of more than 500 
miles, and we find the proceedings described 
with zest in The Engineer, London. The 
race is between the East and West Coast 
routes from London to Aberdeen. The 
West Coast line measures 540 miles, and the 
East Coast 523 miles, but the two routes are 
considered to be more evenly matched than 
these figures indicate. The shorter line is 
more level than the other, but it has many 
miles of single line, numerous awkward 
curves, shorter runs without stop, an addi- 
tional stop, and the necessity of running 
the last 40 miles upon the hostile road. The 
competition in speed has been upon the 
northward trips, and in the night. Up to 
July 1st the scheduled time from London to 
Aberdeen was, East Coast, 11 hours 35 min- 
utes; West Coast, 11 hours 50 minutes. The 
West Coast shortened its time 10 minutes, 
and the East Coast at once shortened its 
time 15 minutes. Then the West Coast 
knocked off 40 minutes, making their time 
just 11 hours, and the East Coast cut theirs 
to 10 hours 45 minutes. The same day the 
West Coast began running it in 10.35, the 
East Coast came down to 10.25, and the 
West Coast at once shortened to 10.20, and 
further accelerations are highly probable. 
It is upon record that the run has been made 
in 10 hours. : 

Some of the runs are described with con- 
siderable detail. On July 22d, a large crowd 
assembled at King’s Cross Station to see the 
start, at 8 p. M., of the East Coast train, to 
make the run in 10.45. The load consisted 
of nine six-wheeled E. C. J. 8. coaches, one 
six-wheeled sleeping car, and one eight- 
wheeled sleeping car—total weight 179 tons, 
besides the engine and tender. The first 
locomotive was an 8 feet ‘‘ single.” Twelve 
minutes were lost on account of a lamp 
going out, and for switching to pass a 
bridge under repair. The second engine, of 
the same type as the first, took the train 82 
miles in 87 minutes. A third engine, a 
‘** North Eastern,” 7 feet 7 inches, single, 
made 80} miles in 86 minutes, running time; 
then two engines, a 7 feet 7 inches single 
compound, and a new 7 feet coupled, ran 
without a stop 1244 milesin 146 minutes. 
A sixth engine, a new ‘‘ North British,” 6 
feet 6 inches coupled, finished the run, 1304 
miles, in 160 minutes, and arrived one minute 
under time. 

A West Coast run made at about the same 
time gave some different conditions, The 
load was a light one, consisting of one eight- 
wheeled sleeping car, three ordinary eight- 
wheeled W. C. J. 8. coaches, and one six- 
wheeled van ; total, approximately, 112 tons, 
exclusive of engine and tender. The notice- 
able feature was the length of the runs 
without stop ; 417 miles were made with 
but two stops—a feat never before equaled 
in Great Britain. The first engine upon this 
trip was a 6 feet 6 inches coupled, of the 
‘** Precedent” class. The first hour’s run 
was remarkable, 58$ miles were made in the 
60 minutes, and the greater part of it uphill. 
Though the train was light a speed of 60 
miles an hour was made for many miles up 
a rising gradient of 1 in 330. This engine 
made 158 miles in 177} minutes. A second 
engine, of the same type as the first, made 
the first 26 miles in 25 minutes, and 140} 
miles in 170 minutes. The third engine 
was a 6 feet 6 inches coupled bogie. Up a 
long bank of 1 in 75, its speed never fell 
below 34 miles an hour. This run was 150 
-miles in 171 minutes. The fourth engine 
was another 6 feet 6 inches bogie which 

made 905 miles in 102 minutes. 

Detailed accounts of other runs are given 
which it is not necessary toreproduce. The 
maximum speed attained in these runs was 
not greater than is often attained by the 
ordinary express trains on the respective 
roads. The East Coast once touched 80 
miles an hour, and the West Coast 78. 
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There is not supposed to be any unwar- 
ranted risks incurred in these runs, and if 
there is racing there is absolutely nothing to 
be characterized as recklessness. The steadi- 
ness of the trains at the higher speeds is 
quite noticeable; in fact, the steadiest run- 
ning is at the highest velocities. At 70 to 
75 miles an hour the steadiness was absolute. 
The superiority of ‘‘ bogie” coaches to six- 
wheeled stock has been made very appar- 
ent, and the lesson will doubtless bear 
fruit. 

Our readers will need no assistance in 
making comparisons with American per- 
formance in long runs and high speeds. 
With our grade crossings we are certainly 
not assured as safe a line as would be found 
anywhere in Great Britain. 

On August 21st, the East Coast train 
left King’s Cross Station, London, at 8 P. M., 
and reached Aberdeen at 4.40 A. M., thus 
making the 523 miles in 520 minutes, or .99426 
mile per minute, and the West Coast train 
left Easton Square at the same minute, and 
reached Aberdeen at 4.55 a. M., making the 
540 miles in 535 minutes or .990704 minute 
per mile. The next day ten or fifteen min- 
utes more were knocked off by the West 
Coast line, and the end is not yet. 

—_—_—_.>e —_____ 


Some Special Tools in the Cincinnati 
Milling Machine Company’s Shops.—lI. 





By JoHn RANDOL. 





PLANING FIXTURES, 

An examination of the various feed actions 
contained in the knee of the Cincinnati ‘‘Uni- 
versal” leads at once to a desire to see the 
tools and fixtures by use of which this quite 
large piece can be, and is, machined to so 
close an approach to perfection as it must 
be to assemble at all. 

The first of these special tools in the or- 
der of their use is the planing fixture and 
gage, for determining both the dimensions 
and position of the knee cuts, shown in 
Figs. 1 and 2. 

Common practice with what would be 
passed as good tools for planing a double 
dovetail knee would include accurate right- 
angle plates with some form of gage for de- 
termining the depth, width and angles of 
the dovetail, male or female. The first cut 
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ever dovetail of the partly finished work is 
required to form the holding ‘‘ spot,” while 
the remaining dovetail of the knee is being 
planed ; this leaves no possible chance for 
error. The exact procedure is as follows : 
The female dovetail of the knee is first 
planed, the knee being held by the rough 
male dovetail which enters a much too large 
female dovetail in the upright of the planer 
fixture, and is then adjusted to correct po- 
sition by the use of set screws tapped 
through the walls of this female dovetail in 
the angle plate. This angle plate has per- 
manently fixed to its top surface a cast-iron 
block; this cast-iron block is accurately fin- 
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and the knee is turned over on the second 
fixture, Fig. 2, and a rough cut is taken off 
the male dovetail face. The next operation 
on the knee is the scraping of the female 
dovetail to fit the pillar; the piece is ther 
réturned to the planer, and is put on the sec- 
ond angle plate again, having an exact 
duplicate of the pillar male dovetail on its 
vertical surface, to which the knee is se- 
cured by its own gib screws, precisely as it 
is finally to be held on the pillar. This 
second angle plate is used with an end sup- 
port, D, Fig. 2, and at the top of the end 
support D, an accurately finished planing 
gage is formed representing the section of 





Fig. 1. 


Fig. 2. 





Fig. 3. 


Fig. 4. 
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MACHINIST of May 21, 1891. The points of 
difference from common practice are in the 
dovetails on their uprights, and the fixed 
gages, which not only gage the dimension: 
angles of the cuts, but also insure the re!,- 
tive position of the cuts with regard to each 
other. This is a combination which may 
be old to some of the readers of the M\ 
CHINIST, but is new to at least one of the 
contributors to that periodical. The very 
great advantages of a fixture which carries 
the gage for the cut to be made on or in ‘lie 
work held by that fixture, and carries that 
gage in correct position, so that it can 
used for tool setting, is obvious; the too 
which is to make the finish cut is set right 
before the cut is made, and thus the correct 
location of the cut is assured before the too] 
touches the work, and in place of many 
trials and anxious guesses, the workman cv» 
boldly run his roughing cuts up to the 
capacity of the machine, or up to a small fi:- 
ishing cut, with absolute certainty that ie 
knows exactly what he is about. This can 
never be the case with a loose gage held in thie 
hand asis the usual practice. Thisideaisavaii- 
able for almost all work which can be or need 
be gaged at all ; itis difficult toimagine a case 
to which the ‘‘ fixed-gage” idea is not a; 
plicable, and the conception of this hap), 
thought is most creditable to Mr. Frei. 
Holz, designer of the ‘‘ Cincinnati Unive: 
sal,” and most of the tools and fixtures here 
described. 


A SCRAPING STAND. 


For the hand work of filing and scraping 
on pillar milling machine knees it is quite 
common to use special wooden ‘“‘ horses,” 
shaped on top to hold the knee in suitable 
positions for operations on any of its many 
angled surfaces. The great convenience of 
the neat wide base column carrying a swive! 
top to which may besecured an arbor carrying 
any suitable vise or holding fixture on its 
end, will be appreciated at first sight by al! 
visemen and fitters. Nothing is more com 
mon than to see a filer or scraper blocking up 
a piece to bring it suitably to his eye and 
hand ; the light is as important as manual! 
access, and both are with difficulty obtained 
at the same time, even under the most favor 
able of usual conditions. 

With the ‘‘ universal stand,” shown in 





Fig. 6. 


would be made on one flat surface of the 
knee, which would be used as the table spot 
for the second cut, made with one rough 
surface of the knee against the angle plate ; 
the third cut would be more difficult, re- 
quiring an accurate vertical placing of the 
side line of the previously made dovetail, 
and would, of course, include the use of a 
male or female dovetail gage as before. 

In the case of the ‘‘ Cincinnati Universal,” 
the double dovetail on the knee is female on 
the vertical face, to take the male dovetail 
of the pillar, and on top is male to enter the 
swivel base of the sliding table. The angle 
plates used have flat feet to stand on the 
planer table, and accurately vertical dove- 
tails solid on the angle plates to take which- 


Fig. 7. 
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ished to precisely the finished cut of the 
female dovetail to be produced, and thus 
forms a fixed gage so located at the top of 
the planing fixture that the end of the knee 
in process of being planed stands very close 
to it when the other dovetail is held by the 
set screws as described, so that it is easily 
seen when the set screws bring the rough 
casting into proper place for planing. The 
female dovetail is roughed out and the fin- 
ishing tool is set against a thickness of tissue 
paper placed between the tool point and the 
gage surface of the fixed gage bolted to the 
top of the angle plate. This one thickness 
of tissue paper leaves enough metal for 
scraping to a perfect fit. After planing the 
female dovetail the gib screws are put in, 


the male dovetail to be produced, and the 
tissue paper is again used for setting the 
finish cut tools. 

By this simple means, bar dirt, an abso- 
lute certainty of perfectly placed planing is 
secured; the subsequent hand fitting by 
scraping, of course, may throw the parts 
part of a tissue paper thickness out of their 
correct relative position with each other, 
but any trifling error of such sort is rendered 
of no final importance by the method of 
boring the spindle seats, which brings the 
spindle with the knee infallibly. 

These two dovetail angle plates and their 
respective gages are quite clearly shown in 
Figs. 1 and 2. They have previously 
had a brief mention on page 11 of the 


Fig. 8. 


Figs. 3 and 4, all of the common difficulties 
of handling and placing dovetail pieces for 
filing and scraping disappear ; any piece can 
be placed in any position desired by the fit- 
ter. Indeed the whole thing is of such ob- 
vious utility that on seeing it in use one in- 
stantly endeavors to remember where he 
has seen it used previously. This may be 
also an old device to some reader of the 
MACHINIST ; it is original with the ‘‘ Cin- 
cinnati Universal,” and not in general 
use in New England shops. There is no 
doubt that the “ universal stand” as shown 
in Figs. 3 and 4 is a very great convenience, 
and also a time saver; nor is there any 
doubt that it is a great aid to good work by 
putting every surface in the most favorable 
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\ight—a condition of the greatest importance 
for close-fitting operations. 

The “universal fitting stand,” as this in- 
expensive convenience might well be 
named, also greatly economizes floor and 
beneh space; by its use more fitters can 
work comfortably on the same floor space 
than by the old method; the clumsy and 
y wooden ‘‘horses” can be put under 
tl “ poiler, where their store of accumu- 
laied oil may be better used than by dis- 
tributing it to everything touching or 
touched by the offensive and inadequate oil- 
so..ed devices which the “ universal fitting 
stand” replaces. Any shop which includes 
revolar jobs of fitting of almost any de- 
scvij tion of small pieces will find this new 
floor tool a very great advantage. It is not 
paccnted. Itis to be understood that none 
of the special tools described in this article 
are sold by the ‘‘ Universal” Company. 

this idea of the ‘‘ universal stand” - is 


’ carried out in drill-press fixtures for drilling 


oil holies in the knee and other parts, and is 
in all cases a very great convenience, a 
tim« saver and drill saver. 


A SPECIAL BORING MACHINE. 


jfaving thus provided for the possibility 
of ood planing and fitting by giving the 
planer and viseman perfect holding and 
gaving tools, the next operations are the 
boring processes needed in finishing the 
frame, which are facilitated by a portable 
special head, shown by itself in Fig. 6, and 
at work in Figs. 7 and 8. The holes for the 
main spindle of the Cincinnati Universal 
form that especially trying combination 
which consists of two tapered holes of dif- 
fering sizes, which are required to be pre- 
cisely in line with each other, and also at 
precisely right angles to a previously fin- 
ished surface. This job of two tapered 
holes, or one straight and one taper hole, to 
be bored precisely in line with each other, 
has always been considered very difficult to 
produce, and really is difficult with ordi- 
nary tools. 

The portable boring head mentioned, at 
once removes all difficulty by providing a 
boring bar having two cutter blocks sliding 
on ways inclined to the boring bar axis, and 
moved by feed screws which slide either block 
cither way at will at suitable rates of speed. 
The boring-bar. drive is a three-stepped 
cone driving a worm shaft, horizontal, and 
located lengthwise of the table. This worm 
drives a worm gear On the boring-bar sleeve, 
carried in substantial uprights on the sliding 
dovetailed top member of the boring fixture, 
as shown clearly in Fig. 6. This top mem- 
ber slides on a dovetail on the sole plate, 
which is again, in turn, fitted with a female 
dovetail on the bottom by means of which 
the whole of this portable boring head is 
secured to the knee of the machine to be 
bored. It will be noticed that the right 
hand underneath dovetail jaw is tongued 
und screwed on the under side of the sole 
plate adjustably, so as to fit differing widths 
of knee dovetails. The chevron shaped bail, 
-0 conspicuous in the engravings, serves 
merely to take the chain hoist hook. The 
voring bar is the same in general construc- 

2 as shown in Landro’s Wheelock cylin- 
‘cr boring. tools, AMERICAN MACHINIST, 
ssue of May 2d. Fig. 7 is a rear view of 
‘he portable boring head at work, and Fig. 
' is from the same, propped up to give a 

eneral construction view. The front bor- 
‘ug block is fed by a plain screw in the 
center of this boring bar, and this feed 
screw is driven by the small sprocket wheel 
3, from the large sprocket wheel ZL, Figs. 7 
and 8. Obviously, if this screw has more 
turns than the boring bar itself, the boring 
‘vol carrying block will be fed in one direc- 
tion; if less turns, in the other direction ; 
and the greater the difference between the 
velocities of the bar and screw, the greater 
the feed of the tool blocks in one direction 
or the other. The boring head sleeve, 
which is solid with the worm gear, takes all 
the bars needed to bore the machine for the 
spindle seats, the overhead supporting bar, 
and back gear seats. The boring feed- 
screw drive is had through a fine worm on 
the sleeve worm shaft near the driving end ; 
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this drives the fine tooth worm gear G, 
Fig. 6, which has, fast to it, the spline gear 
4, which drives the pinion B fast on the 
shaft 0; splined to Cis the pinion D, which 
can drive the sprocket shaft #7 directly, or 
through a reversing intermediate gear F,~ 
while the clutch (plainly shown) either con- 
nects or disconnects the driving mechanism 
and sprocket shaft at will. To bore the 
supporting or overhead arm seat, the whole 
knee is raised the correct distance above the 
spindle seat boring position. To bore the 
back gear shaft seat the boring head slides 
along on its own sole plate to fixed stops, 
changeable for different sizes. 

In order to bore all sizes of machines 
readily, and bore the two tapering spindle 
seats at the same time, the same feed screw 
is not used for both the tapering seat boring 
blocks ; the back spindle seat is bored with 
the tail screw and its hand wheel J/, Fig. 8, 
it being easy for the hand to retard the 
wheel as needed. This boring head is good. 
and is in everyday use. It is worm driven, 
as is the case with so very many boring 
head drives, large and small, and both worm 
and worm gear are made of gray iron. 

———~->e___—_ 
Armor Plates in Europe. 





English makers of armor plates and other 
war material have been complaining for a 
long while past that they are not given 
enough encouragement to go to any expense 
in improving their methods of manufacture. 
If the Government requires any special ma- 
terial it has always appealed to the cheapest 
market, irrespective of any other considera- 
tion than that of price, and as the English 
maker has to carry out experiments on his 
own responsibility he is obliged to ask for 
higher prices than his foreign competitors. 
Consequently, in many cases he has been 
passed over, and valuable orders for steel 
shells have gone to France. Of course the 
natural question arises, how is it that the 
English maker has not been able to keep 
pace with his foreign rival? The answer is 
simple. ; 

The French Government when it requires 
any special war material invites specimens 
from the home manufacturers who are re- 
lieved of any expense incidental to trials. 
The war authorities make an exhaustive 
series of experiments, and select the most 
suitable material, for which important or- 
ders are given out quite irrespective of any 
question of cost. The maker is thus able 
to lay down a plant for the execution of the 
contract, and when this is completed he is at 
liberty to quote very low prices for supplies 
of material to foreign countries. 

From an economical point of view this 
buying ina cheap market may be all very 
well, but it is now being urged that in de- 
pending upon the French makers for war 
material the country is placed in asomewhat 
precarious position. It is a fact at the pres- 
ent moment that there are no adequate means 
for the manufacture of shells for some of the 
largest marine guns, and in the event of war 
breaking out they would be practically use- 
less. This difficulty will no doubt soon be 
remedied. ' 

The War Department has been attacked 
so unmercifully for its selfish policy that it 
is hardly likely to give out any more orders 
abroad. English makers are determined to 
do their best to equip themselves with 
enough efficient plant to meet the home re- 
quirements, and at the present moment 
Messrs. Beardmore, of the Parkhead Forge, 
Glasgow, are laying down some powerful 
machinery for this purpose. They have 
lately succeeded in rolling armor plates un 
der license from the Harvey Armor Plate 
Co., weighing 24 tons, and they will soon be 
in position to compete with the three Shef- 
field firms who have hitherto enjoyed a mo- 
nopoly of this manufacture. At the same 
time there is little hope of English makers 
doing much beyond what may be required 
by the Government. Now that every Euro- 
pean country is beginning to produce its 
own armor plates and shells, and are becom- 
ing more and more independent of foreign 
aid, the scope for further activity in this 

branch of trade is very restricted. The latest 


enterprise in armor-plate rolling is about to 
be carried out in Russia, where a Belgian 
company with a capital of $600,000, of which 
one-half has already been subscribed, pur. 
poses to lay down an extensive plant in the 
neighborhood of the Black Forest. As all 
the Russian armor plates have hitberto been 
supplied in England and Germany this 
threatens a serious falling off in the number 
of foreign contracts. The only opening for. 
an important business is the probability of 
an increase of the floating armaments of 
the East, but even here Japan is establishing 
iron works for the supply of its own necessi- 
ties, and should any contracts be given out 
abroad the American firms are in as good, if 
not better, position to secure them. 
—- _ ope —— 
The Official Speed Trial of the “St. 
Louis.” 





The American Line steamer ‘‘ St. Louis,” 
on August 10th, had her speed trial to prove 
her qualification for carrying the United 
States mails under the contract conditions. 
Running with the tide and with a flying 
start over a course of 52 knots, she main- 
tained an average speed of 23.6 knots, or 
27.14 land miles, per hour ; then making a 
long turn without reducing speed, she re- 
turned over the course against the tide and 
averaged 21 knots, or 24 land miles, per 
hour. The coal used was the ordinary coal 
of her reguiar voyages, and the fire rooms 
showed one-half inch of water pressure, or 
almost a natural draught. The engines 
made 95 revolutions per minute. The ma- 
chinery was in perfect order and exhibited 
no signs of heating. 

Thus the ‘‘St. Louis” has made the finest 
measured record. That she had previously 
not exceeded 19.8 knots was easily accounted 
for by the foul condition of her bottom, as 
revealed in the dry dock. It was found that 
her hull was covered with grass a foot long. 
It is expected that the corrected record will 
be 22.5 knots per hour. A speed of 20 knots 
would have secured the contract which the 
‘** St. Louis” now holds for ten years’ mail 
service at $4 per mile, which means about 
$2,000 per day when running. We may 
reasonably expect that when, next year, she 
has more portly smoke stacks she will show 
a much.better average running than she has 
yet reached, and then we may expect to see 
her beaten by a still later born American 
ship. 

——_—__ > —______ 


Electric Power for San Francisco. 





Seventy-five miles north of San Francisco 
there is situated, at an elevation of 1,317 feet 
above the sea, a body of water known as 
Clear Lake. It has its outlet in Cache 
Creek, a stream supplying about 327,000,000 
gallons of water daily. The plan of a newly 
formed company is to construct a big dam 
on the creek some five miles below the lake 
outlet. From this reservoir the water will 
be carried in large pipes along the stream to 
a point known as Wilson’s farm, where a 
power plant will be established. In travers- 
ing this distance the water will have a fall of 
454 feet. It is estimated that three lines of 
pipe will develop 28,950 horse-power at the 
dynamos, 72 per cent. of which, by electrical 
transmission, would deliver 20,845 horse- 
power to the motors in San Francisco. The 
water will be shot through Pelton wheels 
which will be connected directly with the 
dynamos. The latter will be among the 
largest and most powerful in the United 
States. The electricity will be transmitted 
in a direct overhead line on large bare cop- 
per wires to San Francisco and the adjacent 
cities. The transmission of the electricity 
under the waters of the bay is a most diffi- 
cult and costly problem, but it is thought 
that recent inventions have made this possi- 
ble without too much loss of power. 

mueullilenamames 


A Proposed Wage Scale. 





An interesting contribution to the solution 
of the wage-adjustment problem is found in 
the proposition of the Weavers Union of 
Fall River, Mass. We get our information 
It is be- 


through the Industrial Record. 
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lieved that a scale may be based upon the 
margin between the cost of raw material 
and the value of the product, or, say, be- 
tween the cost of 8 pounds of cotton and the 
selling price of 46 yards of cotton cloth. In 
1893 this margin was 60.3 cents, and 21 
cents per cut were paid. This was the first 
reduction. In 1894 a second reduction was 
made. The margin then was 61.85, and 18 
cents were paid. Outsiders, of course, are 
tempted to ask, what justified this reduc- 
tion. Later the wages seem to have been 
still further reduced to 16 cents. In April 
of this year a partial restoration was made. 
The margin was 69} cents, and the price 
was raised from 16 to 18 cents. To-day the 
margin is 76 cents, and 18 cents is still the 
price. If an agreement can be made in 
January and July of each year for the 
ensuing six months, fixing the price per cut 
at, say, one-quarter of the margin, it would 
seem to be tothe interest of all parties to 
effect it. The manufacturers are said to 
favor the idea, as it would be a great ad- 
vantage to them to be sure of their expenses 
for six months at a time. They would then 
be safer than at present in making contracts. 
oo. 

Under the ownership of the Siemens & 
Halske Co., the Grant Locomotive Works, 
at Chicago, are reviving, and the first loco- 
motive under the new management was 
completed recently. The engine was built 
for the C., B. & Q. R. R., from the road’s 
plans and specifications, and is a 10-wheeler 
with 19’x24” cylinders, 62-inch drivers, car- 
ries steam at 150 pounds, and weighs in 
service 192,000 pounds. 

—_- 

Rapidity of production is the supreme 
characteristic of machinery, and perhaps in 
nothing is this more strikingly exhibited 
than in the making of history by machinery. 
It seems almost incredible that only this 
month the son of Eli Whitney, the inventor 
of the cotton gin, has died, having attained 
little more than the allotted threescore and 
ten. 








ape 


Gus. C. Henning, M. E., sails to-day on 
the ‘‘Columbia” for Zurich, to attend the 
conference on unification of methods of test- 
ing. Mr. Henning will officially represent 
the American Society of Mechanical Engi 
neers. 

EE 

At the Norton can factory, at Whitestone, 
L. I., six boys are said to have had fingers 
smashed or cut off in presses during a period 
of two weeks. 


NEW CATALOGS. 


There are three sizes of Standard Catalogs, 9" x 12’, 
6” x 9 and 4%" x 6’. We recommend the 6” x« 9” 
size for machinery catalogs. When they must be larger 
or smaller, one of the other standard sizes should be 
adopted if possible. 

















We have received the catalog of the Chicago 
Skein and Axle Co., Grand Crossing, Ill. This is 
devoted to the illustration and description of steel 
skeins for wagons, tire bending machines,. drill 
presses and other machines for blacksmiths’ use. It 
is 434x614”. 

Tae Waitham Watch Tool Co., Springfield, Mass., 
send us their catalog of machine and other tools, 
espevially adapted to watch toolmakers and others 
who have fine work to do. It illustrates and de- 
scribes the Van Norman bench lathe with milling 
attachment and similar tools of this class. It is 
734''x45%"’. 


Norman W. Henley & Co., 132 Nassau street, New 
York, issue a list of books specially adapted to the 
needs of machinists, engineers, electricians and 
mechanics generally. It includes a full description 
of their latest book, ‘‘The Modern Machinist,” 
with a number of specimen engravings taken from 
its pages. It is sent by mail free to any address 
upon application. 


We have received the catalog of the Lane Found- 
ry and Machine Works, Huntingdon, Pa., in which 
are illustrated and described various forms of en- 
gines, including the Lane automatic vertical and 
throttling engines, vertical engines with boilers, 
vertical portable engines, horizontal engines, cen- 
ter crank, portable, horizontal engines and hori- 
zontal tubular boilers. The catalog gives particu- 
lars of sizes, prices and telegraph code, etc., and is 
4’’x634”’. 


The Bullard Machine Tool Co., Bridgeport, Conn., 
send us an exceptionally finely gotten up catalog, 
which is mainly devoted to the illustration and 
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description of boring and turning mills, though 
there are also some illustrations of ordinary engine 
and turret head Jathes. It is 674’’x10%”, and could 
readily be trimmed to standard size (6’’x9’’), so 
that it would go in a standard filing cabinet, and is 
well worth the trouble of doing it; though such 
trimming would mar it somewhat from an artistic 
point of view. 


We have received from the Maxim Nordenfelt 
Guns and Ammunition Co. (Limited), 82 Victoria 
street, London, 8. W., England, a publication de- 
voted to the description of the work of the Maxim 
Automatic Gun inthe Matabele and Chitral Cam- 
paigns in 1893-4 and 1895. There are numerous ex- 
tracts from the English press giving an account of 
the result of the fire of these guns in the campaigns 
mentioned. and there are numerous fine illustra- 
tions of various types of the guns adapted to a ya- 
riety of service. The pamphlet is sold at one sbil- 
ling, and is 6/’x934”’. 


W. D. Forbes & Co., 1300 Hudson street, Ho- 
boken, N. J., have issued an illustrated descrip'ive 
catalog which is devoted to their high-speed auto 
matic engine, yacht engine, milling machine, revo- 
lution counters, hydraulic hand pumps, ete. In 
this catalog they explain their methods of hand- 
ling special work, which forms a large proportion 
of their business, and set forth some of the most 
common causes of misunderstanding regarding 
such work. This part of the catalog is especially 
well worth reading by those who have to do with 
the construction of special machinery. The cata- 
log is sent to those interested and is standard size, 
6x9’, 

















The Riverside Tube Works, of Benwood, W. Va., 
has increased the salary of their employes 10 per 
cent. 


The Lone Star Lumber Co has recently been 
organized at Texarkana, Texas. with J. M. McGiil 
as president. 


The Lester Automatic Faucet Co., of Atlanta, 
Ga., has been formed with a capital of $50,000. A. G. 
Rhodes is president. 


The Noblestown Mfg. Co., of Noblestown, Alle- 
gheny County, Pa., has recently been organized 
with $30,000 capital. 


A second advance of 10 per cent. bas recently 
been made to the employes of thé Norton Iron 
Works at Ashland, Ky. 


The Co-operative Cotton Mills Co., of Meridian, 
Miss., bas been formed by J. T. Chalk and others 
with a capital of $500,000. 


The Stanley Cycle Mfg. Co. has been organized 
by Leo Schlesinger and Leopold Stern at New York 
City with a capital of $100,000. 


The Blumer & Doscher Manufacturing Co., ot 
New York City, has been orzanized to manufacture 
cutting and corrugating tools and machimes with a 
capital of $10,000 by James Blumer and Fredefick 
H. Weinhbauer, of Brooklyn, N. Y. 


Unusual activity is seen in all departments of 
the Link-Belt Machinery Co., Chicago, they having 
more contracts on hand now than at any similar 
period during the past five years. Recent orders 
for the ‘* Standard ” water-tube safety boilers have 
been received from the following: Western Elec- 
tric Co., Chicago, 600 horse-power ; Globe Soap Co., 
Cincinnati, 250 horse-power; Mabley & Co. Bldg., 
Detroit, 700 horse-power; Jobbins & Van Ruym- 
beke, Aurora, 150 horse-power ; Keystone Woven 
Wire Fence Co., Peoria, Til., 75 horse-power ; Cin- 
cinnati Edison Co., Cincinnati, 500 horse-power. 





The H. C. McDaniel Lumber Co. has been or- 
ganized by John J. Ganahl and others at St. Louis, 
Mo. 

The Phieiger Lumber Co., of Caruthersville, Mo., 
has recently been formed by T. L. Taylor and 
others. 








Machinists’ Supplies and Lron. 


New York, August 24, 1895. 
Iron—American Pig—We quote standard North- 
ern brands, $14 for No. 1; $13 for No. 2; $12.75 
for No. 2 Plain; and $12.50 for Gray Forge. South- 








PUFFALO FORGES. 


AMERICAS PEST. \ 
STANDARD. A>. C- 


i718 WORLDS « 4) BUFFALO, NY.usa. 








PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 





of remarkable purity 
and strength for 
costly tools and dies. 





NO BETTER MADE ANYWHERE. 





WANTED, A MANUFACTURING CONCERN 
With first-class facilities, capable of buildina 


machines weighing from three to twelve tons. 


Must be fitted to 


handle a large continuous business and financially able to carry 


out agreements. 


Machines are of high grade. 


Address Box 90, care of American Machinist. 
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BCVA 8A88 


RHEOSTAT REGULATORS, 
DAMPER REGULATORS. 


SEND FOR CATALOGUE. 


THE MASON RECULATOR CoO., 
6 OLIVER ST., BOSTON. 


VALVES, 










DO YOU USE FORCES? 


BUY THE STURTEVANT FORGE. 


Send for Catalogue No. 77—50 Pages. 
STURTEVANT CO. 


B. 
BOSTON. 


gr. 


NEW YORK. PHILADELPHIA. 


CHICAGO. 





LONDON, ENG. 








BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 





ern brands, $13.50 to $14 for No. 1; $13 to $13.25 
for No. 2; $12.50 to $12.75 for No. 3; $13 to $13.25 for 
No. 1 soft; $12.75 to $13 for No. 2 soft; and 
Foundry No. 4, $12.25 to $12.50 

Antimony—Prices are steady and dealings small 
We quote Cookson’s, 8c.; Hallett’s, 74c. to 7i4c.; 
Japanese, 7c. 

Lard Oil—Prime City, 50c. to 5ic. 

Copper—Lake, 1234c.; Electrolytic, 117%c. to 12c , 
Casting, 11%éc. to 11%e. 

Lead—Dealings moderate and prices somewhat 
lower, ranging abvut 8.50c. to 3,52i4c. for round 
lots and 3.52iéc. to 3.55¢. for car loads. 

Spelter—There is little change in prices; 4.20c. to 
4.25e. is quoted. 

Tin—Since our last. prices have fallen and risen 
again to aslightly higher level, 14.20c. being now 
quoted. 


First-class, reliable engineer and draftsman 
wants to change pos’n. X, Box 85, AM. Macuinisy. 


Mechanical draftsman, 29 years old. good practi- 
cal experience, wants position. A. H. G., Am. Macy. 


Wanted—Situation as gencral foreman or super. 
intendent of high speed engine shop; at present 
supt. of shop. ‘ D. A.,”’ care Am. MACHINIST. 


Practical machine man with some money to tuke 
charge of foundry and machine works. Adédr.sg 
D., care AMERICAN MACHINIST. 


Wanted—Position by an all round machinist 
foreman of small mannfacturing or job. shop 
dress for particulars Box 91, AMERICAN MACHIN: <7, 


, mm 


Wanted—Men to sell new boiler-tube cleaver. 
Walker & Co., 287 Fourth Avenue, New York 








City. 
ote, WA N -_ F. D s% Mechanical draftsman with technical education, 
ad i a shop and office experience, wants position. «- 


** Situation and Help” Advertisements only inserted | ters Box 68, AMERICAN MACHINIST. 
under this head. Rate 30 cents a tine for each inser- 
tion. About seven words make a line. The Cash and 
Copy should be sent toreach us not later than Saturday 
morning for the ensuing week's issue. Answers ad- 
dressed to our care will be forwarded. 


TO SUBSCRIBERS, 

On and after July 4th this paper will give two free 
insertions under this heading to those in want of 
positions. The advertisement to occupy a space of not 
more than five lines. Additional space or insertions 
must be paid for in advance at regular rates. 


Wanted—Mech draftsmen in Northern, Weste» ia, 
Southern Stites, hav’g evenings free; state pres.p.s, 
Edwin Guthrie, Corcoran Bldg.,Washington, D. 





Foreman Blacksmith Wanted—Man familiar wit) 
engine and ship work. Apply by letter. stating - 
perience and age, to The Atlantic Works, FE: 
Boston, Mass, 


Experienced Designer Wanted—Fawiliar wi 
all classes of bookbinders’ and paper-cutting 1 
chinery, for the West. Address, stating all ; 
ticulars, ** A,” care of AMERICAN MACHINIST. 


(Continued on Page 693.) 








Wanted—Bright, active machinists to canvass 
for subscription to AmreRIcAN Macarnist, liberal 
commission. Address, with refs., Subscription 
Dep’t, AMERICAN MaAcainisT, 203 Broadway. N. Y 


THE DEANE oor HoLvoKe) 


VACUUM PUMPS, 


DRY OR WET SYSTEM. 


THE DEANE STEAM PUMP CO.., 


HOLYOKE, MASS. 
Send for ‘‘ THE DEANE SPECIALTIES.” 


FINEST QUALITY OF REAMERS. 
Patent Spiral Flutes, “LIGHTNING AND GREEN RIVER” SCREW PLATES, 


Send for Cata- 
logue. 


U.S. A. 


























EEN RIVER 
SPIRAL FLUTED/ 


WILEY & RUSSELL MFC. CO., Creenfield, Mass., 


ARATUS 
MOT onING. HEATING. 


|GARDEN CITY FAN CO. 





— 
—_ 


= ee ° gs 
SS ve FANS: , 
SEND FOR CATALOGUE E. MANUFACTURES EAS PS SS 





Foot-power 


= Star+# Screw Cutting 

Automatic 

Lathes Cross Feed 
9 and 12 inch Swing. 


I 
| New Designs. Novel Features. 
Send for Catalo-ue B. 


SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N.Y. 


Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear —.. 

1895 Gear k, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 1ith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland Ohio. 


THE GAS ENGINE 


By DUGALD CLERK, 
12mo. Cloth é e $2.00 


JOHN WILEY & SONS, New York City. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 
SoLE REPRESENTATIVES IN THE UNITED STATES. 


B. mM. TONES & CO., 
BOSTON: 11 & 13 Oliver St., NEW YORK: (43 Liberty St. 


LATHES! PLANERS!! SHAPERS, &e. !1! 


Our tools are all of the latest and most approved e- 
signs, while the workmanship, material and finish 
are of the highest order. You will find it an advan- 
. tage to have our catalogue and special prices be- 
= fore placing your order. 


)| SEBASTIAN LATHE CoO., 


187 and 119 CULVERT ST., CINCINNATI, OHIO. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


GRANT 


GEARS 











. . 





























We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. : 


H.W. JORNS MANUFACTURING CO. 


87 Maiden Lane, NEW YORK. 
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Mechanical engineer, graduate and experienced 
draftsman, would like pos. as inspector, assistant 
sup’t or draftsman in machine shop (steam engine 
or spec’! mach’y), Chicago pref’d. Box 88,Am.Macu. 


Wanted—M. E., age 28, tech. education, experi- 
ence in designing, drafting and handling machis- 
ery. wants position at small salary with chance for 
promotion; heavy work preferred. Address Box 
29, AMERICAN MACHINIST. 


Draftsman, 27 years’ old, 11 years’ experience, 5 
vears’ designing and originating automatic ma 
chinery, 3 years as chief draftsman working from 6 
o 10 men, would like to change position. M. E. D., 
‘are AMERICAN MACHINIST. 


Millwright, toolmaker, 35, recently owned small 
shop, exverienced setting up machinery, shafting, 
-epairs to lathes, planers, milling machinery, etc., 
making of small cutters, shell reamers, power ham- 
ner dies, etc , wants position. Vic., AM. Macu, 


Wanted—By an Eastern machinery house selling 
‘argely engines, boilers, shatting and machinery, a 
sident agent inthe city of Montreal. Reply, stat- 
ng age, experience and salary to 
Box 86, AMERiCAN MACHINIST. 


Wanted—Position as instructor in machine shop 
f some school or university teaching engineering: 

»plicant has had 13 years’ experience as machinist 
nd 7 years as draftsman. W.S. Leonard, Battle 
‘reek, Mich. 


Mechanical engineer wishing to make a change 
ithina few months desires situation as superin- 
ndent or manager; experienced on engines, boil- 
;, hardware mfg.,mining plants, ete.; accurate on 
timates; up-to-date in practice. W., Am. Macu. 


Wanted—Any firm wanting an engineer who can 
establish discipline and systematic methods pro- 
ucing lowest cost and best workmanship, as 
uperintendent or manager can find a man with 
highest references and a record by addressing 
Experience, care AMERICAN MACHINIST. 


Draftsman Wanted—An experienced young man 
imiliar with Corliss and plain engine work, who 
has also hada good shop practice, where very eco- 
omical methods of designing and manufacture 
re common; one capable of estimating and selling 
engines preferred; state salary which should be 
moderate & full particulars. Practical, Am. Maca. 





To Manufacturers—Is the cost of your output as 
low as you can reasonably desire? Do you know 
what things cost you? Is your factory under a 
perfect system? If not let me see you; reference; 
one of the largest machinery manutfacturing con- 
cerns in the world. Address System, AMERICAN 
MACHINIST. 


Wanted—By a practical machinist of 28 years’ 
experience in building steam cngines, pumps and 
general machinery, 20 years of which have been 


foreman of shops, a position either as foreman or 
assistant superintendent; best of references fur- 
nished. Address T., care AMERICAN MacHINIsT. 


Wanted—A position as traveling representative 
for machinery or tool builder; experience has been 
mainly in shops as toolmaker, etc., but think I can 


sell goods, and want a chance to start at the bot- 
tom and work up; 25 ycrars old, strong, heaithy, 
good address; reference as to character, habits, 
etc. Address G. J. F., AMERICAN MACHINIST. 


Wanted—A superintendent to take charge of a 
brase factory who is thorougbly experienced in the 
mixing of metals and finishing of valves, cocks, 
etc., for steam and water service; for a good man 
who knows his business and can handle men there 
is a good position. Address Box 87, AMERICAN Ma- 
CHINIST. 


Advertiser has been otherwise engaged of late 
and would like to correspond with parties in need 
of a foreman or man to fill other responsible posi- 
tion, as I wish to secure position in such capacity 
on or before October ist; can furnish first-class 
references as to ability, etc.: or correspondents can 
refer to columns of the ** A.M.” and other journals, 
and to my recently published book, ‘*‘Tbhe Modern 
Machinist.”’ Address John T. Usher, 498 Third Ave- 
nue, New York City. 








4; MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week’s issue. Answers addressed to our care will 
be forwarded. 





Cheap 2d hd lathes & planers. S.M. York,Clev’d,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 





DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON 


FILE. 












VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





m= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer, 
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rhe above illustration is taken direct from a photograph, and shows the interior of a Boiler House 
the roof of which was designed and built by us for the Amoskeag M‘z. Co., at Manchester, N. H. 
The building is 75 feet in width by 275 feet in length, the walls being made of brick, and 
the roof being made of iron—iron trusses, iron purlins—and covered with cor- 
rugated iron, so that there is absolutely no woodwork anywhere about 
the building which can take fire. For boiler rooms this con- 
struction particularly commends itself. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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SEND FOR OUR ILLUSTRATED CATALOGUE. 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc, Slow Speed, Positive Blast. Is Durable 
Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers, 
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HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. ¢ 


6 Our New and Revised Catalogue of Practical and 
Scientific Books, 88 es, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
: table. 











ick Return, Stroke 
nder Perfect Control. 
, Can be tly . 
© justed 1-16 in. or % in. 
By to Monkey 

r . Powerful, Quick, 

- Accurate. Write for 
circular 


| fess The Fox Machine Co,, 
C=) F.. 325N.FrontSt., 


Grand Rapids, Mich, 
135 Finsbury Pavement, 
London, England 





Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 


_ Pat's obt’d; no aity’s fee until allowed: exp’t serv- 
ice. Thurman & Silvius, mech. engs., Ind’polis, Ind, 


Wanted—Party owning well-established machine 
shop wants good foundryman with some capital as 
partner. Address L., care AMERICAN MACHINIST. 


Wanted—Complete volumes for the years 1881, 
1883, 1884, 1885, bound or unbound. Address, stating 
price, AMERICAN MACHINIST. 


Wanted—To correspond with any one in need ot 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


Wanted—Reliable manufacturerto place patent 
fine adjusting and transfer calipers on the market; 
description in AM.MAcHINIST Aug.15, 1895, page 644. 
Arthur Munch, 653 E. Fifth Street, St. Paul, Minn. 








For sale—Machine shop well stocked with tools, 
with good specialties and large jobbing trade, 
capable of employing 25 hands; sickness the cause 
of selling. Address Box 92, American MACHINIST. 


For sale—Two 22” Plain Hamilton Drill Presses 
one 26’ back gear and power-feed Hamilton Drill 
Press. one 30” Springfield Tool Grinder. These are 
new machines and will be sold cheap for cash. 
Dietz, Schumacher & Co., Cincinnati, Ohio. 


Wanted—An Idea. Whocan think of some sim- 
ple thing to patent? Protect your ideas ; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offer. 





FOR SALE. 


PUNCHES and SHEARS. 


Also a number of Punch and Shearing 
Machines, Small Rolls, etc. Write for 
prices. Address 


WAIS & ROOS PUNCH AND SHEAR 60., 


CINCINNATI, OHIO. 








Goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG, 
3 No, INCH. PRIOR No. INOH, 


g 1... #4... 90.60 # -- Be. 8 
eS ee Be See eee 
Ee , 8-1 ‘ 70 oe 4 
83 $5.01 80 14....4.... 9:10 
EAR 6....1 9 =15....44%... 2.75 
Dap 7.0.5... SB 18....8 ..0. OS 
Se Sua 1.10 17... BY... 4.00 
o:. Bie oe ee a ee ee 
& 1Set to 2in. 7.80 Full Set... 81.10 


C. W. LeCOUNT, South Norwalk, Conn. 





The Elliott Drill Press 


FOR ANY LICHT WORK. 


ARGE RANGE OF WORK—LOW PRICE. 


Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE. 





EVANS FRICTION CONE CO. 


HANGING AND STANDING 


Se, NES. 
= - auletanine. 


Thousands in use trans- 











mitting from 1to50H.P. For 
information address, 


No. 86 WATER STREET, 
BOSTON, MASS. 


\ BEVEL GEARS, 


Cut Theoretically Correct. 
Special facilities for cutting worm wheels. 


Sy HUGO BILGRAM, 


MACHINIST, 
440 N. 12th St., Philadelphia, Pa. 











THE LARGEST AND MOSTCOMPLETE 


LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 


Morse MACHINE CO.ROCHESTER,NY 


Draftsmen: Send us your address and we will be 











glad to mail you our illustrated catalog free. 








HAPERS 


AND OTHER MACHINE TOOLS. 


Special Machinery. 
FITCHBURG 


MACHINE WORKS, 


FITCHBURG, MASS., U.S. A. 
CATALOG E. 











34,260 lbs. 
36,420 “ 


34,390 Ibs. 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 
Tensile strength of ten specimens taken from an air furnace heat: 

32,600 Ibs. 
34,650 ‘ 32,460 ‘ 


33,200 lbs. 34,400 Ibs. 
36,550 ‘“* 36,700 “* 





FOR 
Toois, | ALL KINDS IN STOCK. 
DRILLS, | Sy iegse'a Sone: 


stablished a century 








DIES, 86. 9 stedat world’s Columbian Exposition 1893. 








Mess. HOUGHTON & RICHARDS, Boston, Mass. 





Gentlemen :—I must say that in 25 years experi- 
ence with all kinds of Tool Steel lhave never founu 
a steel to compare with your Styrian Special Brand. 
We have planed hard steel dies with it that we could 
not get any other steel to cut, and the tool was 
scarcely dulled in doing it. Yours truly, 

SPRINGFIELD DROP FORGING CO., 
A. L. Moore, Treas, 


HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 








WORTHINCTON 


PUMPING ENGINE 


° 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS. Eighth 


and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. NK TROIT, 155 Jefferson ave. 





148 & 150 OLIVER.ST., BOSTON. 











AMERICAN 


MACHINIST 


Avavust 29, 1895 








BSTABLISHED Iw 1874. 


CLEVELAND TWIST DRILL CO. 


99 Reade Tivos, New York. 

85 Queen Victoria Street, London, Eng. 

5 Neue Promenade, Berlin, (., Germany. 
Cor. Lake and Kirtland Streets, Cleveland, 0. 





NEW AND SECOND-HAND 
MACHINERY. 


ENGINE LATHES, 


| Engine Lathes for Shafts eto, 


13 in. x 6ft Blaisdell, Driliing Machines, Shapers, etc. 
14 “ x 6** Plather. 
15 “ x 8 ‘* Standard. } PLANERS. 
16 “ x 6** Biaisdeil, | 22 in. x 5 ft. Putnam. 
16 ** x 7 ‘* Pratt & Whitney. | 22 “* x 5 ‘* Pease. 
16 ** x 8‘ Putnam. Al. 24‘ x 5 ‘ New Haven. 
16 “ x 8“ Fifield with Ck. 24 ‘* x 6 ‘* Lathe & Morse. 
18 “ x 8 ** Fitchburg. 24 “* x 6 ** Rochester. 
18 ‘ x 8 *‘ Flather. 28 ‘* x 5 ** Gage. 
20 ** x 10 “* Putnam, Al. 30 ** x 10 ** Harrington. 
20 * x 10 Harrington. 48 ‘“* x10 “* Gray, 2 Heads, Al. 
24 ‘* x 12 ‘* New Haven. 
24 ‘* x 22‘ Perkins SHAPERS. 
4 “ -- = “ rr S Booms. | 10in. Stroke, Crank, Prentiss 
82 ‘* x 30 ‘* Improved style. 16 “8 Hs a —— 
“a “ > on ss, 
50 x 16 ‘' Triple Geared 18 “ Geared, Al. 
25 “ ts “s 
DRILLS, Teas a Trav. Head, with 


Barnes Friction Drill. 
Sensitive Driil, Improved. | 
Prentice 26 in. complete with 

Friction Pulleys for tapping 
Biaisdel! 28 in. Bk. Gearei. 
Improved 28in complete. 
Radials 3, 4 and 5 ft. 


BICYCLE MACHINERY, 


Screw Machines for Hubs and 


centers, circular feed,Fitchb’g 


MILLING MACHINES, 
Garvin No. 3 Power Feed. 
| Lincoln Pattern with Vise, 
‘* “niversal” Latest, good as new, 
| P. & W. No. 2 Hand Feed, Al, 


BOILER ROLLS. 


Jones. f 10 ft. Latest Improved, 
Milling Machines for Sprockets, | 8 “* Extra Heavy. 
etc. 7% “* Standard Size. 
Gray P.aners ‘‘NEW," 22, 24, 30 and 36 in. 
Kempsmith Millers, Universal and Plain. 
Bardons & Oliver's Screw Machines, Improved Style, 
Fitchburg Lathes, 14 to 72 in. Swing. 


J. J. McCABE, 


E. P; BULLARD’s |¢4 Dey St., 
NEW YORK. 


N.Y.Mach’y Warerooms. 





MACHINERY For SALE. 


28 in. x 24in. x 7 ft. New Haven Planer. New. 

21 in. Gould & Eberhardt Drill. Good as new. 

6 in Boynton Hand Sh eS 
m-die Bolt Cutter ‘‘ 


% to ig rm oO ae an 

os. 1, 5 and 6 Roots Pressure Blowers. Al condition. 

9 x 9 Greenfield Upright Engine. Good as new. 

86 in. x 7» ft. Upright Boiler. Good order. 

Lot 64% in. and 7 in. Hammered Steel Shafting. 

Bearings, Friction Clutch Pulleys, etc., less than half value, 


COOEBRE ck CO., 
163 and 166 Washington St., NEW YORK. 


SECOND-HAND MACHINERY. 


Gould & Eberhardt Automatic Gear Cutter. 

Pratt & Made yy 26” Chucking Lathe. 

18x65’ Pratt & Whitney Lathe, taper attachment. 

Niles Horizontal Boring Machine, 4’ bar. 

Betts Horizontal Boring Machine, 8’ bar. 

60” Triple Geared Engine Lathe, 1894 Pattern, 
used Three Months, a modern tool in fine order. 


Will sell the above tools at low prices. Send for 


aper. 





SEGOND-HAND MACHINE TOOLS. 


ENGINE LATHES. 
12in. x 5 ft. Ballou Patent. 
16in. x 6ft Ames Mfg. Co. 





DRILL PRESSES. 


No. 1 Two Spindle, Garvin. 
No. 2 Three Spindle, Garvin. 


16in. x 8 ft. Perkins Taper. No, 2 Four Spindle, Pratt & W. 
18 in. x 10 ft. Blaisdell, No. 4 Four Spindle, Garvin. 
28 in. x 20 ft. Perkins. 20 in. Davis, Wheel Feed 
37 in. x 14 ft. Maker Unknown. 24 in. Blaisdell Wheel Feed. 
PLANERS. 24 in, Aurora, Back Geared 
12 in. x 80in. Wilkinson for Hand | * !, Pond, Back Geared, Power 
or Power. 9 ft. Holly Mfg. Co , Radial, 


22in. x 22 in. x 4 ft. L. W. Pond. 

24 in. x 24 in, x 5 ft. Putnam. 

24 in. x 24 in. x 6 ft. Chamberlin. 

24 in. x 24in. x 5 ft. Whitcomb. 
SHAPERS. 

10 in. Pratt & Whitney. 

12 in, Juengst, Crank. 

15 in. Juengst Friction. 

lin. Wood and Light Traverse 


Head, 

21 in. Smith & Silk, Shifting 
Belt. 

20 in. Gould & Eberhardt. 

24in. Hendey, Friction 


DRILL PRESSES, 
3 Spindle Woodward & Rogers. 
6 Spindle Quint, Turret. 


SCREW MACHINES, 


No. 00 Garvin, Wire Feed. 
No. 5 Brown & Sharpe 
2No.1 Brown & Sharpe, Wire 


eed, 
No. 2 Brown & Sharpe, Auto- 
matic. 
No, 244 Pratt & Whitney. 
No. 2 Garvin, Plain. 
MILLING MACHINES. 


6 No, 2 Pratt & Whitney, Lincoln. 
1 No. 20 Garvin, with arm. 

2 No. 2 Garvin, Plain 

1 No. 0 Garvin Universal. 

1 No. 1 Garvin Universal, 

No. 2 Garvin Duplex. 


Also, a large list of other machines. Write for complete list, 
detailed description and prices. 


THE GARVIN MACHINE 6O., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 61 North 7th St., Philadelphia, Pa. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


52 in. x 20 ft. Engine Lathe. 
19-36 and 50 in. Drills, 








15in.x6 ft. Engine Lathe. 
22 “oe 12 oe itl “oe 


29 ** 13% “ hd ad Portable Drill. 

os *S * ° “ 36 in. x 14 ft. Planer. 

—- fa “ “ 12 in, Shaper Traverse Head. 
See , Babes ” oe Gear Cutter, 54 in. 

m2 “1 “ Milling Machine. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 





16 in. F. B. Miles Slotting Machine. 
2,400 Pound Miles Steam Hammer, Single Standard. 





new catalogue of Bicycle Machinery. 


PRENTISS TOOL & SUPPLY CO., 
62 & 64 So. Canal St., CHICAGO, ILL. 





Second-Hand Machinery. 


LATHES, ; ain. Lt ft. Open Side. 
2 10 in. x 5 ft. Foot & Power. wane in. x 35 ft. Hepworth, 
2 llin. x 5 ft. Power only. DRILLS. 
1 15in. x 6 ft. Dustin. 8 22 in. Back Geared. 
1 16 in. x 8 ft. F.ather. 2 25 in. “« &P.F., Snyder. 
2 18in. x 8it. Flather & Prentice, || 1 34in id as Harris, 
83 18in. x 8 ft. Lodge & Davis. 2 No. 14% Niles Radial. 
; 2 in. x 4 > — Whitney. || 2 Suspension Drills. 
z7in. x t Dustin. 
1 28 in. x 12 ft, Blaisdell, MILLING MACHINES. 
2 30 in. x 14 ft. Lincoln. 1 No. 1B. & Sharpe. 
1 32 in. x 13 ft. Bement Triple || 2 No. 13 Garvin, 
Geared. 1No.15 * 
H * * x 10 ft. Niles, 1 No.2 * Hand, and others. 
4in. x 10 ft. Niles, q pe 
1 79 in. Driving Wheel, Bement. SHAPERS. 
1 48 in. x 18 ft. Gay & Silver. 9in., 12in., 13in., 15 in., 20 in. 
PLANERS. MISCELLANEOUS, 


1 18in. P. & W. Screw Machi 


30 in. by 27 ft. Pratt & Whitney Engine Lathe. 
Horizontal or Floor Boring Machine, Pratt & Whit- 


ney. 

Two (2) 5 ft. Universal Radial Drills. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

19 in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe. 

19 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

22 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

10 in. Bement Vertical Drilling Machine. 

24in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 
{45 Broadway & 86 Liberty St., New York. 





X32 in, x 6 ft. Pond, two!||1 99 in x6ft. Plather 
8. 


1 48 in. x32 in. x 8 ft. Pond, two 


ne: 8. 

8 Min. x2%4in x6 ft W&L., 
one head, 

1 28in. x 28 in. x 8 ft. Gay & 
Silver, 

1 $2 in, x 32in, x 10 ft. W. & L. 

1 38in, x 38in, x 10 ft. Aldrich. 


2 Horiz. B. & D. Machines. 
1 Cylind»r Borer. P. & A. 
1 30 in. Motor Gear Lathe 

1 Double Punch and Shear. 
1 30in. Pulley Lathe, 

1 Hydraulic Riveter. 

2 Bolt Cutters, 








1 Nut Tapper. 
1 20 in. Pattern Lathe. 





Also large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
_136.and.138 Liberty St., NEW YORK CITY. 





E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 96 W. Washington Street. 
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WORKING SHEET METAL. 
SPECIAL MACHINERY. 


A NEW FRICTION CLUTCH. 


STILES & PARKER PRESS CO. 





eC QUIINT’S 


TURRET DRILLS 


For ey and Tapping with 
from 2 to 12 Spindles. 
WILL DRILL UP TO %-INCH. 
Sensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 


COLD SWAGING 
~ MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 








ing. If inter- 
ested address 
the manufact- 


urers, 


EXCELSIOR 
NEEDLE 60. 





Chas. Churchill & 


AMERICAN GAS FURNACE 60, 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, 


NEW YORK. 


Co., Ltd., 21 Cross Street, Finsbury, 
London, E. C., England. 





Immediate 
Shipment 


can be made of any of the following 


high grade machine tools, viz: 


Lathes 


12”, 14”, en”, 16”, 
MADE BY 
FLATHER & CO., 

PRENTICE BROS., 


P. BLAISDELL & CO., 
DRAPER MACHINE TOOL CO. 


ALSO 
Screw Machines, 
Turret Machines, 
Milling Machines 
and Upright Drills. 


HILL, CLARKE & CO., 


156 Oliver St., 
BOSTON. 


12 & 14S. Canal St., 
CHICAGO, III, . 


NOTE.—We are making a specialty of com- 
plete outfits for bicycle works. 





SEND FOR CATALOGUE. 


ESTER MACHINE SCREW CO 












Machine Screws, Studs, etc. 
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L CHARLES H. BESLY, 
é& CO., 
CHICAGO, ILL.U.S.A. 


HAMMERS FOR 
MACHINISTS 
» pend for 200 page 


( 
| llustrated as 
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CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 








NOw READY! 


Modern Examinations of Steam Engineers. 


WRITTEN FOR ENGINEERS BY AN ENGINEER. 
12mo. Cloth. 300Pazes. 53 Chapters. 

Comprising full and complete answers to 300 questions for the use 
of engineers and firemen, when preparing to make application for 
examination for U. S.government and State license; and for the 
information of engine builders, boiler makers, machinists, etc. 

By W. H. WAKEMAN, 


PRICE, $2.00 
AMERICAN INDUSTRIAL PUB. C0., Bridgeport, Conn. 


TECHNICAL EDUCATION. 


The Bromfield-Pearson Technical School, 
of Tufts College, offers exceptional oppor- 
tunities to students who wish to pursue a 
one or two-year course in engineering, or who 
may desire to fit for the engineering courses 
of the college in une year. Send for cir- 
cular. Address, 

GARDNER C. ANTHONY, Dean, 
Tufts College, Mass. 















We build all sizes of these 


machines, and can . . 


. . 
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SEND FOR. PRICES € 
THE NEWARK MACHINE TOOL Works.N 


ae 
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DELIVER PROMPTLY, 


ewark.NJ. "C “nt Sa 





PUN, SARETY 


Bent Wire Good 


BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


PUN, HOOK AND EYE MAGEINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


3 a Specialty. Send Samples that we may 


quote prices for either machine or the Goods. 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MAGHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 








Torrington, 





Conn. 


Cleveland Machine Screw 6o., 


CLEVELAND, OHIO. 


STEEL BALLS 


WRITE FOR 
INFORMATION. 
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RS._ 


CHAS. 0. HEGGEM, 


Consulting Engineer. 
215 E. South Street, MAssiLuon, Ohio. 


FRANK H. POND, 


Consulting Engineer, 
619 Wainwright Building, 


C. L. REDFIELD, 


- Designer of Special Machinery. 
Expert in Patent Causes. 
Room 604 269 Dearborn St., 








CONSULTING MECHANICAL ENGINEE 
‘L. P. BRECKENRIDGE, 


Mem. A. S. M. E., Consalting M. E., 
CHAMPAIGN, III. 











JOHN R. CLAY, 


Consulting Eng. for Water Works, 


236 Kirkland Street, CLEVELAND, Ohio. Sr. Louis, Mo. 











F. B. COREY, Electrical Expert. 
Elec. Apparatus Designed, 
33 Equitable Building. Boston, Mass. 


W. E. CRANE, M. E, 


New England Engineering Co. 
Electric Light and Power Plants. 
7 Harrison Avenue, WATERBURY, Conn. 


CHARLES A. HAGUE, 


CONSULTING ENGINEER, 
Pumping Plants. Power Plants, Steam, Water, 
Electricity, Designing and Experting, 
Pp. O. Box 323, 





Cuicaeo, Ili. 
C. E. SARGENT, M. E., 
Cuicaao, Il, 
U.S.A 











WM. O. WEBBER, 


Consulting Engineer, No. 78 Mason Building, 
Y. | Boston, Mass. Tel, 2102 











WHEN YOU ORDER 


EIOoORTOoOwW CHVcCcEs, 


See to it that our TRADE MARE 


a ‘THE HORTON LATHE CHUCK” 


Is stamped plainly on their face, all others are IMITATIONS. 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U. S.A. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. C., Eng. 





“CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
= Machines, and for Special 
work. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





THOS, H. DALLETT & CO., 


YORE ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted Spain 


Shriver’s New York Traveling Cranes 


FOR HAND OR : 


= iae 





ELECTRIC POWER. 






for driving Machine 
Tools, Cranes, Ele- 
vators, 
Pumps, 





raat T. Shriver & Go, ‘¥ *23 #ast Sot st, 


NEW YORK. 
TRAVE MANUFACTURERS OF 
LING CRANES of 1%,2 

capaci , to 1 
by Blectricitg Dernted 


Portab'e Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses, 


EMERY WHEEL 


NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 


5 and 10 T 
by Hand, or wholly or in part 








NORTON 


Emery Wheel Co... 


Worcester, Mass. 

















ALFRED BOX & CO., 


PHILADELPHIA, PA, 


Builders of Sta - 
Granes of all descriptions, Double Berew 
Bats ctees ores 30,000 Hoists and 700 
(it ! ~ 
rane 

a. = am ra 


a! 





SPEIDEL'S ECONOMIC SAFETY 


ED — 
WIN HARRINGTON, SON & CO., Inc., HOISTS, 


1515 Penna Ave., Phila., Pa., 








Extensioz TRAVELING CRANES, 
Lathes, OVERHEAD TRAMWAYS, 
= Drill SPEIDEL & ROEPER, 
= imeem VN Presses, READING, PA. 


7 : . Send for Catalogue. 
Traveling Cranes, Chain Hoists. 


C770NES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1622 Monadnock, Chicago. 


The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricatin 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 








STRAIGHT OR TAPER SHANK 


DRILL 


WITH THE 


“TRUMP CHUCK” 


No. 1, 46", No. 2, 14’, No. 8, 36” 


TRUMP BROS. MACHINE CO., Mfrs. 


WILMINCTON, DEL., U. S. A. 


For Sale by CHAS. CHURCHILL & CO, Ltd. London, England. 











COILS and 
BENDS of 
IRON, 
BRASS, 
and 










COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
82 River St., New Haven, Conn. 


CHUCKS The “National.” 


INDEPENDENT, 
UNIVERSAL, or 
COMBINA'TION, 


Est’d 1882. Strongest. Easiest to 
change. Best finish, Reversible 
Jaws (patented) giving 5. changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent, Liber- 
al discounts. Prompt shipment. W. WHITLOCK, 
89 Cortiandt St., N. ¥.—Works, Hoboken, 
N.d. McDowell Stocker & Co,, Chicago. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any chuck ever offered. This seems a brvac 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 6O., 


5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 
Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 

SKINNER CHUCK CO., 


New Britain, - « Conn. 
SEND POR CsA ALOGUER, 











WE LEAD, OTHERS FOLLOW. 


— Sweetland Combination Chuck. 
a Se eo. 
(Sa Sie > Reversible Jaws. Accurate. 
a7 eee) Standard Independent, Solid 
roa” @@ Shell, Solid Reversible Jaws, 


(i Strong and True. 






SWEETLAN 
wy 


, 
The HOGGSON & PETTIS MFG. 


SEND FoR CATALOGUE. 


C0., - New Haven, Coun. 


| Ae ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 
For Machines or Information address the 
Manufacturer, 


18. W. GOODYEAR, Waterbury, Conn. 
Almond Drill Chuck, 








| 





PRATT’S 
Positive Driving Sa 


The best system ever devised f ) , 
and driving arills. 4 — 



















7 told atell Machiniets! WRITE FOR CATALOGUE TO 
ey) Supply ° . 
= TR. ALMOND, THE PRATT CHUCK C0., Clayville, N. Y. 
88 & 8 Washington S8t., 





BrookEtyry, N. Y. 


posTon eal ede wants 


FRANE BURGESS, Proprietor, 86 Hartford St., Boston, Mass. 


Any size or style. Spur, Bevel, Sp‘ral, Ratchet, 
Worm, Rack, Elliptic, Internal, etc. Small or large. 
Send for Catalogue. 1,100 sizes of Gears. 


THE TAYLOR-RICE ENGINEERING C0., 


SUCCESSORS TO THE 


American Standard Gauge and Tool Works, Wilmington. Del. 


Adjustable (Gee 


Send for New Pamphlet. 





EVERY 


SHOULD HAVE 
MACHINIST 


A COPY OF 


OUR CATALOGUE, 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be 
refunded with first order amounting to $10.00 
or over 


MONTGOMERY & CO, 


105 FULTON STREET, 
NEW YORK CITY. 




















SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


BROOKLYN, N. Y. 






TELEPHONES SENT ON TRIAL 


UNIVERSAL TELEPHONE CO. 
INDIANAPOLIS. IND, 
33 TO 39 FRANKLIN ST., 











ARMSTRONG’S # PIPE # THREADING 


Cutting-off Machines 
Both Hand and Power. 


Massachusetts Emery & Corundum Wheels 





These wheels are made from the purest of Emery er. 
and Curundum only; they are made by a process that Sizes 1 to 6 inches. 
does not injure the particles, but allows them to retain Water, Ls oa Steam 
all their natural hardness and sharpness. pitere sos Rin 
MASSACHUSETTS CORUNDUM WHEEL CO., and Dies univers 

we be 
MANUFACTURERS OF THE BEST, Send for 


Rapid Cutting Emery and Corundum Wheels 
424 ATLANTIC AVE., Boston, Mass., U.S. A. 


HYDRAULIC MACHINERY, 
Se aa PRESSES, PUMPS, 
PUNCHES, JACKS, 
VALVES, FITTINGS, 
PACKINGS,  ACCUMU- 
= LATORS. 
SEND FOR CATALOGUE D. 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 








lA mpg © 























204, 206, 208, and 210 East 434 St., NEW YORK. 


Hydraulic Frame Bender. 
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E LODGE & DAVIS 


BUILDERS OF 





—— 


40-INCH TRIPLE-GEARED ENGINE LATHE. 


MACHINE TOOL CO. 


STANDARD ENGINE LATHES, 
PLANERS, SHAPERS, 

MILLING MACHINES, 

UPRIGHT and RADIAL DRILLS, 


SCREW MACHINES, 
BOLT CUTTERS, 
MONITOR LATHES, 
BORING MILLS, Ete., Ete. 


WORKS: CINCINNATI, OHIO, U. S. A. 


NEW YORK, 110 Liberty Street. 
CHICAGO, 68-70 S. Canal Street. 
BOSTON, 86 Federal Street. 

ST. LOUIS, 720 N. Second Street. 





ENGINE LATHES. | 
Lathes “3s 
OUR PAT. RADIAL DRILLS ARE BEST. | eos 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 






Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


JWYMAN « GORDON 
nn Ear 


WO RC ESTER IMASS 


















WRITE FOR CATALOGUE 








eB etd° 
Sw opi 
pr ve 


»oes ’ 








The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 








AND PRICES. 





MEYER, ROTH & PASTOR, 


Machinists, Cologne o/Rhine, Germany. 
Manufacture Machines for the making of the following articles, such as 


All kinds of Buckles, Horse Nails, Spiral Springs, Tin-opening Keys, Nails 
for Soleing and Heeling, Chair Links, Box and Coffin Handles, Rivets of 
all kinds, Wire Tacks, Screw Eyes and Screw Hooks, Cramps, Hinges, 
Lock and Piano Nails, Hob Nails 
of all kinds, Corset Buttons, Slid- 
ing Bolts, Eyes, Loops, Leaden 
Rivets, Leads, Spring Bands, 
Square Nails for Heeling; Wire 
Bending aud Wire Cutting Ma- 
















chines, Shaping Machines, Ma- 
chines for making Hooks and 
Hooks and Trowsers Eyes, as well 
as Hooks and Eyes for Military 
toss etc. 
We are also prepared to furnish Machines for making a great many other articles not mentioned above, on receipt of Samples. 
fa + ~ ten 
———— or enc je Dp Dp Ww a I 
Best Desi, Infri 3 I oO SEE 
4 Trial, ‘not Pryibil’s Elegant Hanger Boxes? They are reamed 
PERKINS & CO., surface very smooth and lished. The bore 
Grand Rapids, Mich, | D€img very exact, the shaft has the maximum 
proportions and the method of lubrication simple, 
Manchester, England. Positive and reliable. Hangers of neat eoaen. 
HANGERS OF ALL KINDS. We are sending them 
all over the world. A specialty with us. 
ee 
INVA are . 


Eyes for Ladies’ Dresses, Trowsers 
Cloaks ; Tacks and Rivet Presses, 
THE PERKINS DRAW STROKE TRIMMER, |) SAY eee 
workers. Latest and 
uted. n 

orders, solicited. on a special machine which leaves the bearing 

STOCKS, NEAVE & CO., amount of a The oil chamber is of generous 

correct proportions and very best workmanship. 
—————"— me 
=MILLEING CUTTERS, 

Vespueta 





ARRANTE? 


~J-ERLAND SEN— 


OF ay DF 


wa 











KING 
Y 


of every 
description. 


Mlustrative Send for Special Circular with telegraph code. 
and descrip- We make immediate —. Our catalogue 
tive matter ‘*“C* is devoted wholly to Pulleys, Hangers, Shaft- 
i ing, ete. Sent free to any address. Try a sample 
on applica- Hanger by express. 


tion. . P, PRYIBIL, 













J. 8 FAY & C0., 512-524 Ww. 41stST., NEW YORK. 
3 W. FRONT ST., CINCINNATI, OHIO. Cable “ Pryibil, New York.” Use A B C Code. 

















THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, 0., U, S.A. 





rhe a ee | 
of ver : 








ei = 


IMMEDIATE DELIVERY. 


Engine Lathes, 18”, 22”, 24” and 27”. 15" and 30” thirty , 

“fm days. Drills, Upright 14”, 20”, 24", 28", 32” and 40”. Tur- } 
ret Lathes, 12”, 15", 21”, 22”, 30”, 37” and 48”. Pulley 
Lathes, 30” and 60". Write for Prices. : 








REGULAR SIZES. 


HEAVY SLAB MILLING MACHINES, 






24 ws os 24 ay ss 6 e 
15 wo ow 15 “ & 4 io 


. % PATENT CUTTERS. SPECIAL 
Pat. Dec. 24, 1889, MILLING MACHINES DES.GNED. 
Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A, 


STIRLING na 


WATER TUBE SAFETY BOILERS. LATHES 


SAFE. ECONOMICAL. DURABLE. 
UNIVERSAL TOOL GRINDERS. 


No cast metal. No flat surfaces. No multitudi- 
SEND FOR PARTICULARS. 


nous hand-hole plates and gaskets to remove, clean 
MADISON, WISCONSIN. 





and make tight with every cleaning. Four manholes 
give access to interior of every tube. Write for 
catalog Z. 


THE STIRLING CO., 
Gen’! Offices, CHICACO, ILL. 
Branches in all Cities, 





PULLMAN BLDG. 


PRATT INSTITUTE, BROOKLYN, N. Y. 


Drawing and Machine Design, Two-Years Course. 
Machine Work, Two-Years Course. 
Evening Course in Machine Work for Beginners at the Trade. 
Other Evening Courses in Mechanical Drawing, Algebra, Geometry, Physics, Electrical Construction, 


Steam, Strength of Materials and Mechanism. __ Fall Term begins September 23d. 
For application blanks and further information, address, F. B. PRATT, Secretary 








CENTER GRINDERS, | ENGINEERS and FIREMEN poze mshi 


age pamphlet 

WILLIAM BARKER & CO., Mfrs., on how to pass an examination to ieee r= 4 en- 
gineer’s license. 

IRON AND pon age th aman C. G. KRELL, 3017 N. 13th St., ST. LOUIS, MO. 





These Ma. 
chines embody 
the best princi- 
ples for the 
tapid produc- 
tion of good 
work, and have 
many conven- 
ierces. 


ADDRESS, 


LANDIS | 
BROS, <<. 


Wayuesboro, Lt 35-8 






Pa. ns 3 Plain Grinder. 
France: AD. JANSSENS. 
16 Place de la Republique, Paris, 


== 
No. 3 Universai Griuder. 


Germany: SCHUCHARDT & SCHUTTE. : 
59 Spandauerstrasse, Berlin. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit ¢ Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 












P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


i 
3 
WORCESTER, MASS, i 


daw ea LS EL ES, 
8to 18in. Swine. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 


‘power LA THES#TOOLS 


Send 10 cts. for 224 page Book to 


J. M. WATROUS, Cincinnati, 0. 








F ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Scliing Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. 














= 


NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 











HIGH-SPEED AUTOMATIC 
ELECTRIC LICHT 
ENCINES. 


SIMPLE, HIGH-GRADE, NOISE- 
LESS,, SELF-LUBRICATING. 


NEEDING NO ATTENTION. 


MM. D. FORBES & C0,, 


1302 Hudson St., 
Hoboken, N. J. 


2 blocks from 14th St. Ferry. 


a Millin ee 


~ ae SG USEAR CUTTING MACH) ot 
K\ te ont (SIDES OTs § 


ditsa/'71Ces phan 
ARMSTRONG LATHE aso PLANER TOOL. 


Used and endorsed by J. A. Fay Egan Co., Morse Twist Drill and Machine Co., Wiley & 
Russell Mfg. Co., Fitchburg Machine Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICAGO. 



















UNIVERSAL 
PLAIN & SPECIAL MILLING 
MACHINES. ALSO 
CAM-CUTTING & MILL - 
GRINDING MACHINES. 











DROP FORGED 
OF STEEL 
































q CALIPER SQUARES IGHOMETER GALIPERS. 

“" WAR; Metric and Vernier System. baie phen both inside 
RR : ; 

-_ Send ee Caulonuentnd Spectet Pace to Write for CATALOG. 

TTH, Columbia, Pa. |) 1. siocomb &Co., PROVIDENCE, R. I. 
« —— 
THE COLBURN RETWAY CUTTER. TE 
sO 8 nw 

Built in four Oo a 5 os 

sizes. Combines = 3 ou 

many points of a9 eo fu > 

excellence. For eo Ir] 3 ZO0 

rapid work and O03 3 zu 

exact duplica- gels 28s 

tion of same it has 7 . = ee wy 

no equal. Send ! 8 aida 

for illustrated J ee wes 

catalogue. - 3 az 

es i 
BAKER “BROTHERS, 3058 8 
365 S. Erie St., TOLEDO, OHIO. Ye ra = 














MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for + x4 Work, ete. 








New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





Wuat’s THE MATTER 


With our new Cutting-off Machines? 
Write and find out. 


The No. 4 B Machine for Cutting and Feeetee 
Pipe 4 in. to 4in., by HAND or POWE 
SEND FOR CATALOGUE TO 


21 Atherton St., YONKERS: N. Y. 


HuURLBUT RoGers Macu. Co., 
SO. SUDBURY, MASS. 





N IRON 
WILLS ON ov yep LANERS, 


BORING AND 


TURNING. 


STANDARD « MPR 


ier i cone i By WILSON 


RIVER ST ROCHESTER.N.Y. 





Biaycie MILLS, 
we Wonk > 4,5, & 6 Swing 
TOOL, | ie 





~— ROOM. 
ENGINEERING APPLIANCE co. 
JAMESTOWN, N, Y¥. 


poem The Flather Mew Patent Taper Attachment, 


Accurate, 

Easy ald quick to operate, 

No backlach or lost motion. 

All changes can be made from front of lathe, 


THE BEST. 
FLATHER & COMPANY, - NASHUA, N. HL. 


JONES . LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


=> H. Bickford, 


LAXEPORT, . 8. 





















16’ Lathe with 
Taper Attachment. 





Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery, Publishers 
of ‘‘Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 


Capacity 2 in. 
diameter, - 
24 in. long. 


~ 2 BY 24 FLAT TURRET LATHE. 





a Stover Power Hack Saw 
and Friction Drills, 


‘MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 

/ron or Steel surfaces. 








) Used by 
Saws made Cutlery, 
in two sizes Pistol, 


Nos. land 2. = 
Cut 4% to8 
incnes. Send 


Twist Drill, 
Wrench, and many 


for circulars other mfrs. 
to Fe 200 in use. 
TOVER , Read up. .. 


§ 
nove Ty. 
Mfgrs. aks Wood and Iron- Working Machinery 


Special Machinery to order 
23 River st. FREEPORT, ILL. ‘Ue S.A. 
BUR’ RTON, London, Eng. 


Catalogue “‘B’’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


BARNES’ 


UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send fur Catalogue and Prices. 









+» 24 Cross St., 
|e 


MANUFACTURED BY 


FITCHBURG, MASS. 


Finsbury, London, E. CO. 





THE BECKER MILLER No. 4 


CHAS. CHURCHILL & CO.,Lro., 





JOHN BECKER MANUFACTURING CO., 





Eyvotanp—CHAS. CHURCHILL & OO, Ltd. 


21 Cross Sr.. Finssuny, LONDON, &. C., ENG 
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The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 


MUL- 





SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 





POWER PUNCHES AND SHEARS. 


hAbibhnraoob bbb bb bbbbbbobooae 





STARRETT’S UNIVERSAL 


Surface Gauge 


FOR “aggre MAKERS. 









- 56. — Weighs, 11 oz. 4 in. 
ee teel base, case hardened. 
Has my improved Sleeve. Spindle 
can be set in any position from vertical 


to horizontal. Scriber can be used 
Sw below base for Depth or Marking 


Gauge. 
$3.00. 
Tools warranted. Catalogue free. 


L. S. STARRETT, 
2 ATHOL, MAss.,U.S.A. 


PRICE, 


Leadon Agents: 
chas Churchill & Co., 
Limited, 
21 Cross Street, 
Finsbury, E. C. 


he be be bi hi hi hi hi hi, hi hi Mi hi hi, hi Me Mi, Mi, hi, hi, hi, he di, di, 


W.C. YOUNG MFQ@. CO., "°ias"™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


> 4 bn be be be be bp bo be be bn bn hi hi be hi be hn he he he he he he i 
wrvrvvwvvVyTYTVeeYreYVYeYTYrYryryryryryrrrrrryrryrrT. 
b> &> &> 4 4» b> bo bn by be, bn be de be bp bn bn bn be bn bn bi bn hi bn di, hn dy 
wrvrvrvrvrvVyererrrrrrrrrrr-ryrr-e--” 




















— THE — 


PENBERT 


Pf Benny beh | Ant THe Engineers’ Favonrres. 





“S 











000 Pewszeruy AvromaTic Inszcrors in perfect satisfaction 
undeeen conditions. Our Jes Pumpe, Water Gages and Oil ps are Unequalled. 


PENBERTHY INJECTOR co. DETROIT, 


SRANOH PaCTORY at WINDSOR, ONT. MICH. 


Bend For 
CaTracoeus. 


Asromatie WATER Cage, 





MECHANICAL DRAWING 


Mechanics; Evectricity ; Architecture; Architectural Drawing and Designing ; 

Masonry ; Carpentry and Joinery; "Ornamental and Structural Iron Work ; 

Steam Engineering (Stationary, Locomotive or Marine); Railroad Engineering; 

Bridge Engineering ; Municipal Engineering; Plumbing and Heating; Mining; 
Prospecting, and the English Branches. 

The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write. A Scholarship entities the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments S rome. Each student is a class 
by himself, and has the advantage of individual direction by a competent 
instructor. Students ‘make rapid Poses in learning to Draw and Letter. 




















Specially prepared Caiveetion’ and Question Papers, Condensed, Simplified. 
The Steam Engineering course is-intended to qualify engineers to secure 
Licenses. All representations may be relied u 








pon 
Send for Free Circular, stating the subject you ‘wish to study, to 
The International Correspondence Schools, SCRANTON, PA. 











The sim 
The thr 
levers, 8} 
the he 





DETRICK & HARVEY MACHINE CO., 


BALTIMORNREA, MD. 
MANUFACTURERS OF THE 
ADAMS 


Automatic Bolt-Threading and Nut-Tapping Machine, : 
Made in all Sizes to Cut from 1-4’ to 6”. 
poss end most durable machine in existence, 
ead is made entirely of steel. No links, 
ngs, oa pean, blocks Dive die ig rings in. in or or about 
for descriptive circular and price list 
Manufacturers of The Open Side Iron Planer. 





C. * BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


= ont Radial 












tion. 


All sizes ition 3 ft. to 10 ft. arm. 


Boss st GAGE. 








A full line of 
Pitches from 
4 P to 40. 


FOR 'NSIDE AND OUTSIDE WORK. 
Mailed till October 1st for $1.00. 


STANDARD TOOL CO., 


ATHOL, MASS., U.S. A. 


Catalog of latest designs in Machinists’ Fine 
Tools to be had for the asking. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
~ mation cheer- 
® fully furnished. 


f The Albro-Clem 
is Rievator Co., 


411 & 413 Cherry St, 
Philadelphia, Pa. 


33 COFFINALEIGHTOND SYRACUSE,NY 3 
aa BEmebedme a 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 














COFFIN & LEIGHTON, SYRACUSE, N. Y. 


















NEW TOOL FOR BAGKING~OFF MILLING CUTTERS. 
A PATENTED MARCH 65, i895. 
Of this Tool the 
AMERICAN MACHINIST 
May 30, 1895, said: 








“Mr. Balzes; S 
PN 
Avs ve 










ol really new thing 
5 ) > mechanics: ty 
For —— to 
a cate S.M. BALZER, aero 
i aidD cor LANDT ST., YORK CITY. 





a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
og Ohio. 


~ ONOVER 


sr00k ON HANDSOME CATALOGUE ON 


DENSER 














2 HE CONOVER MFG.CO. 39 Contuanor Si.NY. 


~_ : 
= a 
=—= 

















14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EVROPEAN ACCENTS: 
CHAS. CHURCHILL & (C0., I'd 24 Cross Street, Finsbury, London. 
-SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLER, Basel, Switzerland. | 





HIS Lathe. COMBINES the LATEST 
7 and BEST Improvements. Automatic 
Stop. It is Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP. the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a _ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoii- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—lIt has all feeds in daily use with 
simple movement of lever. * 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the — 
Send for Circular. 


THE HENDEY MACHINE C0., 


TORRINCTON, CONN. 
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SOME DAY, PERHAPS, 


Pesca _— re Gear cutting than our plant boasts of may transpire. § f 
» Wey most certainly have not. -OQur equi is disti eens 
t ‘ . quipment is distinct] 
Hf po i the exacting demands of such work requires for Arse fears 
1 Gears are cut with ys and Worm, up to 50’ diameter and 8-inch on dll fees 
wh the “Brown & Sharpe ’’ Patent Involute Cutters, and all ore tected 


Eq o” special Gear-testing machines. P, 
your cut Gearing for you? + FOaps Be mip ht even be able to cut the cost of 
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“DOTY” HSS WORE, 
V4 and Wau Ss, PRLADELPRL 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 
18 Vesey St., N. Y. 





Over 40,000 Engines in Use 





STRANGE, BUT TRUE!! 
Tae Mew Process Raw Hine Gears 


ASTONISH THE 

MACHINERY WORLD. 

They Outwear 
any Metal. 

They require No 
Lubricant. 

They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 





BACKUS WATER MOTOR CO., Newark,N.J- 
Also Mfrs. VENTILATING FANS. 








2 styles, Built from 1 to 60 Horse Power. Send for Circular. 











for field and draughting room. We have made a study of this line, 
and our goods are warranted to be as nearly perfect as it is possible 
tomakethem. Prices reasonable. 





SYRACUSE, N. Y., U. S. A. 


© Branches: 111 Madison St., Chicago, 
708 Locust St., St. Louis, 


AND 


Surveying Instruments, 


The largest and best assorted stock in America. All requisites 





CATALOGUE ON APPLICATION. 


GH ART ENGINES. 


The Celebrated 
. \ 
5 ‘ 4 « ' 





Al 


IDEAL 


Bullt by 


A. L. IDE & SON, 
Springfield, Ill., 
U.S. A. 
Direct Belted, 
7 Direct Connected, 
Simple & Compound. 
For all purposes where reliable and economical power is required. 
Catalogues, Edition 1895, on application. Mention this edition. 








LATEST! 





NEW YORK, - 


BEST! CHEAPEST! 


COLD METAL SAWING MACHINES. 


For Att Ciasses OF Work. 


EVERY MACHINE WARRANTED. 


CHICACO, ILL., - > 


SEND FOR NEW CATALOCUE. 


703-7 WESTERN UNION BLOG. 





new. 


BICKFORD 





OUR LATEST 


No. o Radial Drill. 
Advantages for all shops. 
ready for you. 


3 Pike Street, Cincinnati, Ohio. 


DUCTION. 


Something entirely 
Now 


* 29 BROADWAY. 


DRILL AND TOOL CO., 







AMES IRON 


WAYNESBORO, 


\FRICK COMPANY, "5 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


ENGINES 


WESTON ENGINE CO., Painted Post, N. Y. 


REPRESENTATIVES. 
Julian Scholl & Co., 126 Liberty St., N. ¥. City. 
Scranton Supply & Machinery Co.,Scranton,Pa. 
Hoffman-Russell Co.. 82 Lake St., Chicago. Il). 
- , Thos. K, Carey & Bros, Co., 26 Light St., Bal- 
timore, Md, 
Mitchell, Lewis & Staver Co., Seattle, Wash. 







(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS 


AND 





AUTOMATIC 
HIGH SPEED 


it 


COMPLETE POWER PLANTS “=== 








RES, “x5 


50 Oliver St., Boston, Mass, 


38 Cortlandt St., New York City. | sann 
26 Filbert St., Philadelphia, Pa, 


18 South Canal St., Chicago, Ill. 








ORR & SEMBOWER, 


(INCORPORATED.) 
VERTICAL, HORIZONTAL, MARINE 


—AND— 


HOISTING ENCINES,: 


VERTICAL AND HORIZONTAL BOILERS. 
READINC, PA. 


WESTERN Brancu, 60 8S. CanaL StrEET, CHICAGO. 


“EXCELSIOR” 
VALVES. 


THE BEST. 


Specially Designed for High Steam Pressure. 


ADVANTAGES: 
Can be Re-packed Under Any Pressure: 
Has Self-Locking Packing Nut. Can 
be Re-ground in Place. 


THE 
KELLY &2 JONES 
Cco.. 


104 JOHN STREET, 
NEW YORK. 






———— 
































Write for Descriptive. Circular. 











"PUNCHING »* SHEARING MACHINERY 
i= BOILER MAKERS ROLLS. > 


New Doty Manuraqurine ©. 
Janesville 3° WifOnSin. | eae 

















Simpson's Centrifugal 


gO STEIN 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 

é Place Separator as close to engin 

m4 as possible, the steam taking a spiral 

i between the threads 

4 the water to be thrown by cent 

A force against the outer walls, while 

H dry steam through the small holes 

A to center of pipe. Steam can enter at 

A A or B, as convenience may require; 

f also used in conveying steam long dis- 

tances, for Steam Hammers, Dry Houses, 


a poses where Dry Steam is necessary. 
KEYSTONE ENGINE 
THOMAS HOEY, 147 Sumner St. 


E. Boston, ’ ft. 
8t., New York, a" 


JAS. BEGGS & CO., 9 Tey Agents. 


Steam Separator. | 


e | Will work in any 


Water Gas Generators, and for all pur- 


& MACHINE WORKS, 
Philadel 


MOFFET PORTABLE DRILL. 











UNSURPASSED Weighs 48 lbs. and 
drills from \& to 
ASA 24 inches diam- 
eter. 
REAMER. 
— Runs with Steam 


position. 5) Compressed Air. 


J.G. TIMOLAT, 
465 & 467 W. Broadway, 


mt Peet 








H cE. BROw DN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, Estimates and Plans tur- 


nished for transmitting 
HANCERS, Etc. Power by 







Friction Clutch Couplings. (ge HORIZONTAL 
pai tig AND 
ae is VERTICAL 
Send for Catalogue. Ss H A FTl N C.. 











NEW YORK. 


Also for Erecting same. 





17 Dey St., New York. “Ss 








AMERICAN MACHINIST 


Aveust 29, 1895 








BROWN & SHARPE MFG.CO,, 


MACHINERY Arno TOOLS, 
PROVIDENCE, R. I. 
1,000 MEN: FULL TIME. 











We take pleasure in announcing that our annual 
vacation being ended, we are in a position to give 
immediate attention to orders for special work, cutters, 
gears, etc., as well as for the machines and tools we 
regularly manufacture. 

Our vacation is not only a benefit to our men, | Reg 
is an advantage to our customers, as it materially 
assists us in keeping our plant in the condition requisite! gia 
for maintaining the character of our work. 


COMPLETE MACHINE 
TOOL 
-— EQuiP- 
MENTS. 
















. ——— 





NEW YORK, 
ant 


CHICAGO, 












BOSTON, 
PHILADELPHIA, 
"NO. 2 eonew macmne, th enaatee 

THE « NILES TOOL WORKS Co., HAMILTON, 


Gait, Jenkins Standard Packing has been toe 
So iw tested in all positions and under all actions of steam, 
JENKINS pins PACKING Se Or ymgeae steam, oll, acids, etc., and has never 

ailed to make a perfect joint when properly applied. 
See that it is stamped ‘‘ Jenkins Standard Packing” 
and bears Trade Mark. 












WM. SELLERS & C0,, oeqporen, 


PHILADELPHIA, PA. 





MANUFACTURERS OF 


MAGHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
: Pulleys, Hangings, Couplings, eto 








Manufactured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 


SAMPLES. 


THE FOLLOWING J. A. Fay & Egan Co........ 4 South Canal Street, Chicago. 
MACHINERY ey — & | Varney é... a fog » Cleveland. 

» 6 msey & Co.......... est 4th Street, Cincinnati. 

MERCHANTS CARRY Thos, K Carey : “Bros Co........26 Light Street, Baltimore, 


Fo De WCE Rsseccnee cecéveces id ‘Dey Street, New York City. 


THE GARVIN MACHINE CO,, 


MAKERS OF AND DEALERS IN 


METAL-WORKING MACHINERY 


OF EVERY KIND. 


Universal and Plain Milling Machines, Drill Presses, Screw 
Machines, Hand and Engine Lathes, Planers, Turret 
Lathes, Shapers, Gear Cutters, Die and Cutter 
Grinders, Tapping Machines, etc., etc. 
A COMPLETE LINE OF 


Special Bicycle Machinery. 


Write for catalogues and list of new and second- 
hand ee ee for immediate delivery. 


SCREW Laight and Canal Sts. Sts., NEW YORK. 
SLOTTING MACHINE. 51 Worth 7th St., PHILADELPHIA, PA. 














PRATT & WHITNEY co., 


HARTFORD, CONN., U.S. A. 


Have reduced prices on the machines described below and now offer them at :he 
following net prices, F. O. B., Hartford, for prompt payment, viz:— 

Pillar shaper 9- inch stroke, with Newell vise, $300, net. 

14 * ‘* —- 375, net. 

10-inch swing tool-maker’s engine lathe with attachments and tools, 4-foot 
$595; 5-foot bed, $605. 

Are building a line of adjustable multi-spindle machines of sizes suitable for dri! 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimens 
also machines and patented tools for rapidly finishing bicycle hubs from bars of s: >». 
Ask for the ‘‘ Machinists’ Catalogue.” 


New York, 138 Liberty St. Boston, 47 Pearl St. Chicago, 42 and 44 S, Clinton <t. 














yf 1 Ht et = 


Ww PROF FORGINGS 


of Iron, Steel, Copper or Bronze. 


Highest Grade of Excellence. 


THE BILLINGS & SPENCER 5 


HARTFORD, CONN. 














ew York, Boston, Philadelphia, Chicago.| ‘ 














WARNER & SWASEY, 


NER & OHIO. 


MANUFACT URERS OF 


| TURRET ENGINE 


LATHES. 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. || 


' 



































THE HAYDEN & DERBY MFG. 60., 


SOLE MANUFACTURERS 


—iaeabesies INJECTORS, 


AUTOMATIC 


AND 


‘cg? DOUBLE TUBE. 







METROPOLITAN 


c 
7 
rt UB 
beer DOUBLE-T f 
% 1 
Z > 


ENGINE LATHES 


from 17 to 64 in. swing. Cuts, Photographs 


and Prices furnished on application. 





Send for our New 
Book. Sent free. 


* Practical Information on Injectors.” 


OFFICE AND SALESROOMS: 
No, 114 LIBERTY ST., NEW YORE. 


LOWELL, MASS., U.S. A. 





FIFIELD TOOL Co.. 











UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ay,” 1 | J. M. ALLEN, Presrpent. 

aa = + a WYMAN: ‘GORDON WM. B. FRANKLIN, Vics-PResipEent 
DROP FORGINGS F. B. ALLEN, Sreconp Vicr-PREsIDEN% 

— Woop. WORKERS’ Wiisemee | J. B. Prerce, SecreTARY & TREASURE: 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 























PT. DEO. bs 1982. 
PAT: AUG. ss, 188s. 





We make the following sizes of 


ed eae areas LATHES, 


12”, 14", 16", 18”, 20", 24”, 27” and 30” swing. Also 


IMPROVED HENDEY PILLAR SHAPERS, 
15’, 24” and 25” stroke. 
See our advertisement on page 6098 of this paper. 


THE HENDEY MACHINE CO., Torrington, = Conn. 


Tostuy 





J.M.CARPENTER =... 


PAWTUCKET.R.I. 








